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[8?i*¥J£] -r;l/^->^vgHi5iSS3 1 fcfeV^T, A 
2J{§^«\ l«gm 1 ~m7tcTi«^af^?tlSo Sfii 

Ttii±lZtlZ> 0 Sfc, WSlsISSm 1 l~ml 3*>P>3&§ 
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lt i try h-r^*;ng^tiEa-rsist, 

srr ^int^^rr s i tr-y h-rv^Ht^Errt-Lfcfi 

±Eeasiao»-p, ±e i e-y h^s^Mi^oxE 

«AT^5Ct%«fIi:fS 1 e>y h7*2?£H/<I9*fl- 

©taking* SillSSBfc* ±OP»gg©ai±l^il-Tft 
LT, 1 tl-y hxS>*;Hf^*ffl;&-rsayfl:»fc % ± 2 o 

GtKftJtiSLT, ^ft^i&sWfSjaifta-poiiE i tr-y 
ita^raStifejcT, ±te i tr-y h^s^Ki^ox/f 

T A/l1-£ c i: i: & iff^ 2 E«©-r /I/ ^ -> y 30 
>y*3- H\ $fcti, B#Rfl1f|g<D3 *><D'>& <ttio 

±ei tr-y bT-'zszMmcD^mmcte, wsmfi. ± 

tlTfctK 

[»*«6] ±ia±®9«, swra&tK ±em« so 



iMMM^mt. mm?-* *Mtimz&-3^r . 

«5E«<D«ia[HlSSo 

-> x v/* 7 tuawr 5 c i: ^ ? zmxm 5 

1 OT&ixhtttC, 

o«¥*fctt«Biai**.SiBt:.* c £*m® ir-r .sat* ._ 

to 0 0 1 ] 

<k tf, f* £ 5/ yv^iglc T£5St£ ft fc I tT y h 7* 2 

to 0 0 2] 

^T, 1 e-y h^^^MS^fcKF^flbLTe^-rSTj^ 
i:^ft!6>nTt^„ 

to 00 3] T^ir-y h^ft/j^o^i^ mmxtz 
mmmi*. ph%.cd7 htciSLT, t-*-^^i 

fgfcx>n- F-TSc -7X SlS*fct±B4flItt, I§|bI 

3-KLT-r-^^itgiJ-r^o Lfttf-Dt> 3R35r<0« 
T% IgtO^^-v-y KcfSLfcft^Ma^ff 

* n, -y- > y u > yji jgt®^ 5 -y ^ u > 4 ir*^ 

&m^E(D9m^if^t<. fg^Lfcx5-«rlTiE 
tO 0 0 4] CtlfcttLT, 1 lf-y )Vftmtl5 

1 if -y bTi/Zfom^tfmmmv^mzimwicm 

^§lttc< <, xv-tc&i^£:^9-*iJ."5*WLT^3o 

m%rcim3igimt<D7x.j5ici$^T. x^-gTiEmss*^ 

^S«cft^ 0 1 tr-y f-T-*->*^;l/fB^A^^{l^ 



X7^;W(CJ;^T 1 mm 1 fc* y F fv'^iHK^yt 

glc^^o Lfctf^T, a^T-{±, TfrT-Hy bftmt 
735£{Ctt^Tf"J*<D^ 1 t£y F^>*£;W^fb7jxW 

[0 0 0 5] 0 1 2tc^f <fc?tc, f^iDilWi&f^ 
^ v^*v^IS(h1SS ] o Olcfct^T, Xt}^ 1 0 1 *^e> 

^§§m 1 0 1 ~m 1 0 7 tcT«#2n-5o &I£<£>»»2S 10 

W7jii, fin»g§] o 3{cTin»?n/c^ ffl^kggi o 
4{cA^3?n^ 0 »?fbt§i 0 4«, tn»g§i 0 3<Dta 
7W0J.;LhT-&££:£, (±l^4S?i06(c r i j otB^j 

*mmL, huw^i o 3<DitiJ3tfo%iffi<Dtz roj <d 
mjj*moi-?%o m?<mi o 4 commit*. x->* 

^/T^D^^gi 1 0 5t3<tt>*i)fJllgfitr 100^ 

mt, sj&<£>»#§gm i o i coxtimic^mm^ti 

So _ 

[0 0 0 6] -73, T>l2i/tf-?%Lm®$& 1 0 1 WHO] 

Ztziblz, T>l>5>is*f-?^m®& 1 0 1 cD«#[H]Sg 1 0 
2lc«, 3 0<D®illHlSSm 1 1 1 ~m 1 1 3 e> n 

Tl^3„ WHIHSSm 1 1 Hi, ^3iaS©tt«-§§m 1 0 
3(Dliit}^:m2^S<Dm^m 1 0 ZcDA^OTtCftDfil 
U m JllUggm 1 1 2*3^0*011 1 3ti, ^5*5^0*^ 
7gS<OMni 1 0 5 • in 1 0 7<DtiitS&. 914 *5«fc 
Df^6SgcDffl»§§m 1 0 4 • m 1 0 6 ©A^ffiiJ^ft'Jf 

[0 0 0 7] C*ie><DMKI[H]S&m 1 1 1 ~m 1 1 3lc£ 30 
oT, 3 00g|5^ft!)fl5a;l/-^Jgfi!t?n, 1 lf-y hf 

ftifflZft, P*t±\ 2 0 k H z & £\ FJT^OfiJfflJgl^ 
[0 0 0 8] ±K-r-Vl/£ ->^*v^iB(5I^ ] 0 0 fcfcl^ 40 

[0 0 0 9] 

^-r if ©iijd^ i: oxjw*gag-r set # bis 

T'$5h^?^i%tLT^I, 0 so 
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[0010] llt\ ifi^tiije^i:o3tx73^e^-r 

-5^*<D73/ti: LT, v,l^kT -y K?5^{t7a^{ct5ttS 
ti, ft*tc:fctf 3&Slft&v;l,^t£ -y h^ft73^cD- 

[0 0 1 1] Z3l//K^7 by-'-< XtCDtM-S, Vr^-fVZs? 
J5i££iFsti, 4 4. \ kH ?Acm^tlTt6*}. m\ 

3icifi-t&5ic^ mFmm<D±mmm$LF ait. \/i 

Fs, -f&fc>*>, 2 2. 0 5 kHztS5. CCT% F 
a frB F s $T ©a»a««Ttt, fffS0«<D®^ft<F 
a T'^ffSfELTSf t»jg*n-5©T, CI cO^Jg? (flfDJI 

[0012] ccDtusk. mmzrzitmmmT'is., m&<t 

[0 0 13] ^43, ^-r>T-i'J:U-7*3- Kt3&^F» 
[0 0 14] *%Wtt. ±SEO|ig)BjiS*«*T4**ifc 

to?*!), zcDBwii. mmrsm&T\ ^mmemm 

[0 0 15] 

eai-rseaixst, ex.e>nfc±3Bi try hff** 
m^zmm-? sut^tt § 1 e -y hT^zjim^z 

*Ti^-5C LT^4, 
[0 0 16] -T^to^, ±IBGjMXgOBUlc, ±IB^ 



(4) 



[0017] ±?mmc%>^T, ^mmvit, mz.if. 

[0 0 18] Z^lc^ gtlfJUcfci^T, 1 fc*y hfy? 

^K1t^Jl)S^T«, ±(I^(D^V^ = -y ^7 U^iS t&l 
[0 0 19] —73. ^IS 1 e-y h'ris5'MmtffcmS& 

;b * £ ^ § & e l r « is? n 3 0 

[0 0 2 0] $?>JC, fflpffiilT'ti. 0"J*.ti\ A^F^X 
7^;U^^7->;i^*^^rffl^T, Jbte 1 t£>yhir 

3c ±a?U/cJ:3tc, ±{1^0^^-5-y^U>i/-i:IiJ 
[00 21] ±|g 1 If y Fx^^^fl^^Lfcfg^e 

^m^tmm^tzmmxzz, 
[0022] %tz. ±im%.mmmt. ±m^o)^m 

~im.ftm&mrj.<DT\ m^m^mxmuLrz^iztt-< 

Tt. 3tfl^^§i)ft^i:^7i-giL{c<^ <) ccDSSIfl, Iff 
[0 0 2 3] IS*JS2 (DftWic&Z'rfIt' > tf-r^M^ 

mis ±mmmznmt ztzibiz. ±{mtrj.z>\t>m 
mtmm^x-h a M^immm^titzmm^m 
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mcts^x, ±m^m&mcx, ±ki fyhf->*^ 

[0 0 2 4] ±iemfigTii, «7>§i. Ang§§, ffl^ft 
•y hT*->*^;KI^{cf*;l/^->yv^ii-?n--S„ fi»J 

i if -y hx^^/WI^oi^^JcBiJflsf^lI^iiTj-fJ^ 
[0025] ±nm^.m^mt, mft%%*i®ftMmm® 

m*Et,c&^xfttl&ZH%i$ft&mMfly-y'cr) / f^>lc 
>->*t, IiJf§^<D*V^-5 -y ^ U>->"i: t03R7j^6S^^ 

[0026] ^m**. g;i5f<is i tpt«(c, mmtf&% 

T-fc5i:^3f;^-> ^••x-^iio^m^ffl'S-r set* 
<. ^.{E^tWUmt^: l k"-y h-r*->*^;l/ff^(i:^pPl 

[0027] mtc. m#m3<Dmnicm2>T;vz~>-y^ 
gtmisimit. m&m2nm<DmR<DMmc&^x, ±se 
mm^wm^mt. ufchmwzvxtiv 1 otc, jttsfs'j 

[0 0 2 8] ±ie#§j£T-«, iiJff^fiM'flS'i, 

[0029] s&c, mum 4 <Dmmci&z>7-')i$~> v 
t^T. ±ie±ft€«, ^fg^T^t), ±mmmt. 

fzit>(Dy^^\ IDn-K, »J >^"n— K, Sfc 

"±> B?fP^'(t^o3^C»^^:< 1 -ottjrs-tm^XSbZ 

[0 0 3 0] ±HH^T«, ±lE©^IiJ{f^h^3t»^ 
-fefi^^^S^fi^^^tcRHJSL. fro. 1g$8 



(5) 
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^■jx>7r ->x<Dfiiijau& if, itinera l fcsaa* 

[0 0 3 1 ] !i#«5 05£B£{C<&l>OTl[H]SgJ4, ±§EH 

Tjsj8ta»iij^a-z?aa*nTi3»3. ±ei try h^->* to 

.[0 0 3 2] ±IH«figT-{i, 1 tr-v h^y^^fi^tofi 

Tt^cIijfg^SrtttHU Wittf, ^•V^./KDtfgf&if, 
[0 0 3 3] fcfc, »##5lE«©«SB©#toiJ;:*5t,* 

[0 0 3 4] &tz. M$«6Q?Sl$£ffi£&HlsI&(i. 

[0035] zti®^, mmmmi. 
;kd 1 if -y h-r^^/i/fg^^eas-rsgaus^AnBit) 40 

1 tf >y hT^^d^gltl&ofcll^-e&oT 
fc> SKffiPHKli. f5ie>3£Rfc<, fe&gjfcfctv/l/*- 

[0036] Mifo&i (ommz&zmmjEimii.. 

Fffi^Tifc!), ±fSI"J«#«, ^IS^^fl^tDyjxy so 



[0 0 3 7] ^n»*x., aHlHlKti, gttlft-p/c I If -y 
h -r->" £ ;HfOf^I§tf y U x > 7 7 i/XJll i ft 

[0 0 3 8] se.lc, §»#«8<D?gHJ]lc<&Sffiil3leIS& 

e^fs^T?**), ±is»j«^tt, mmmpimm 

[0 0 3 9] ±K«jS»;:4$I/ot* ±E*JW¥att. I if 

rzimmmtizwm? ei»<i^©*flMt* 

^(DfcA6t077^MLfciS^ ^HfiiJ, f&ft*K 

fi^o«¥Sfct4«pt4»?ft§„ sfc mpmmt 

S tzH>(D r ? X ^ 'J > ^n- H ft if #gij{t^ t LTSS L 

^isepji^ojfi^sfctittrswi^^wpj^ft.Ti/^^ 

Sfr*W»JLT, fF«r£ftT^;&^i§£- x «3?* fetid 



ffl^»cS^>T^ffl^O}£^*fe(i«iBtB^5&$iJ|®1- 
[0040] 1 If -v h •ri^HI^Sltffi 

ii. e^e#oa3?*fet±awa**sijia-p*!Q:v\ l 

ihLTt^c L*>L^A<6. C^jiT'{4, Hg^{b*3«t 

[004 1 ] cfttc^LT, m^m8tsmo>¥m(om& 

*£04; 3 fc, f^^SiJ^MT-e^^ ft-SS'je^tctb^T, 

S'Jfl#«sfeSt^$c,(c5S^tc|»iJ:T'^So C<0*g», ffi 
WI38S tt , asBIIM K fe ^ T « ft fc * fc ti «ma 



(6) 
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[0 0 4 2] ft*5, !»*JS6^f.8sE«OfiB^tD^figtc 

I Dn-K, t5iQ\ 7X?'J>^-hU ^-ftiiy 
'W$8«#'>ft<, frVy h075^tCi:A'T? 

[0 0 4 3] 

[0 0 4 4] 02 fC^Ti 9 tC, ±ge^^fI^fE^if 20 
1 tt, tE^^^t^co^PfB^MZ L • 2RtftBftL/c 
7-^a^fc{iv;l/^lf y h©^j£{l^£, iMfg[HlSg3 

S.fcf, ft^T'l'Mftif©^^ L • 4 R^LT> § 

{lass mmmm 5^&m?ztm^ srtisisssjc 

T« cne. l if -v hf->'?;l/i§«rtIL, 7>76 L 
^^Sft-rSfc^f^So CCT\ ±8E{EjitS§4 L • 4 

r <Dxnmt> <o ft ekk^t, tt&r^mwmpm 

tSKS, ;fc:&Sr!|$t;:ESiJl,ftl>l§£\ &£i,Hi, j35#£: 

mfc-r #Bg»^<D«»ju#$nfc3s* (r$ 

[0 0 4 5] 0 1 iCTjkt&vlC ±X£'ril>Zi/7-?mM 
[hISS 3 itt, ±fE©J™{8^2frS>A;WPi nc A^i 
sn*T^-ay<o^s^*s**«-rs«»»i3igsi 2 40 
£s #^©a»m**iaflfr«iinfi[8gi 3t, in»§§i 

3«0tB^l^tt?{bLT, 1 tf-y h 7 r 2?*JUl&&{ti;trr 
SS^fftSl 4£, ^Kffl^fkisl 4<DtilM7tD^ 
fiicKitLr, ±85ffl4)-lHlfS 1 2K|J§H£-t±.5-r>'*£^ 

[0 0 4 6] ±Efi?{tg§ 1 4 ti, jtafitfg 1 3©tH*j£: 

di^i^oi^coi:^, n j ©ma^au 05fci§© 
roj <otb^^z9tB-rSo cntcio. 

^ffiStF S© 1 If v h-r^^ffi^tftB^ig? 1 so 



[0 0 4 7] V/l/^-tl-y f-x->*^;l/fIVf^iaJi-*tV7 P, J 

i tr> i- ■?■*->* jummas&eit* m^itmi 
4<D*ti/-?>)y?m&mv sti, mm. v^tyhf 

l£, 32f s J ?6 4f s4if, f s ©ffi5£SM&fc:S5££ 
tlS„ CCT, rr>/^ FtVX ^ ©*!£•© id K, f 
s = 4 4. 1 kHztt^t, FSfi, 32fs©i§£- 
T\ 1. 4 1MHz, 64 fs ©if 2 . 8 2 M H 

Z £ft3o 

[0048] ±ib«»ihi(s i 2n, mm&mzn 

tc 7 #©f|#g§m I~m7t, ffl^gfBiS^— 
-rSfcfeO»a@tt (8ft*Mj5@B) ml 1 ~m 1 3 
*3SO»»Sm 1 (DX-hUhlMfJ^^/T-ru 

LT«)«ftlTV>«. ft*5, MJ&WJSfiSi r 0 ti. &j£ 
-rsHi&JSWSa 1 Og$EA*4S?t;:S^tirv>5 0 
[0 0 4 9] hi &©»#»m 1 tt, gfttfMigga 1 

mmm&a 1 ©siiEArts?£©i8i»cigtt snfc A*fi 

fttr 1 fcfcfllAT^S. ft 43, 3§H|tf4fg§a 1 ©IPSfe 
A^J4S?«, JSJfcSttTVSo C©Si!jlii|i@g§a 1*^6 
©tH73«. ffl^gim 1 ©tB^j^LT, ^S©«^i§m2 

[ 0 0 5 0] WB<0«^m2-m 7 fe, (5l«tc^ 

fiSt^tiTfct), »js-rs»»©#Ba^ti» n— ^ 

tc, ^«»g§m 2 ~m 7 ©#»fcJt£LfciS»**tt L 
TfxLTl^o Wlx.{i\ |g3^©fi!i»g§m3T(i, 
ggm2©ffi**<A*«Str 3^LTA^]?n, Mfflftti 
iflgga 3©m^)(i, #8©«#Sm 4 tta^ii 1 3 i:tc 

A/j?n^o 

[0 0 5 1 ] $ft, ±gO§iI[e]£gm 1 1 «, «2*©« 
#2§m2, fciD\ ^3^©««-§§m3{cMSLT^ 

5>nr*3 1» , a^ggm 3 ©tti^^a^gim 2 (dxjjmk 

ml Hi, Sifttfifs^a lit, ^iSMWtffl'Igi a 1 1 
©KfiAa«S?fc-iH*<»tt2nfcA*lifiSir i 1 1 

t, Mtbtis a i i ©Ata*iffl»c®tj-5tifc»aast 

r f 1 It, g®jt®ili^a 1 1 ©Hl*fc:-4i8^»«l?n 
fttti^ligjnr o 1 1 fc*M*.T^*. ±ffiA^Jgfiir i 

1 1 ©ffiiSti, DSSlHlSSm 1 1 ©A*. -TfttJ^, «^ 
^m3©l±S^tCjg^?nTt5'3. _hIEtU^j}afit r o 1 1 

©fteiffiite, wiaiHissm i i ©tB^i, -rftfe^, fflftmm 

nt^5„ ftfc, S»jtSit@§§a 1 l©#SteAt)S^« 
S«6$nTv>§ 0 [BffiHc, m4^:©«^g§m4 i:S5* 
©S5«-ggm5i:{C|}ajiLT, ffi illHlSSm 1 2A^lt?,tl 
T*5 0 , 31 6 #©fffl#8gm 6 t a? 7 ftOflt^Sm 7 t tc 
MJ1LT, KSillslggm 1 3 A^t ?>tiTl/^S 0 M'JSjIIhI 



(7) 
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SSm 1 2 - m 1 3©t»fi£»i, KtiSlslRni 1 1 ©ffifiRfcra 

fC, WiliaSSm 1 2 - m 1 3<DfflB&tffiKm$Ltttt 

[0 0 5 2] ±IH!)SillHlKm 1 1 ~m 1 3lC « 

So W*»f, MKlBESml 1 tcJ;O0^?nsa5«-M!lS 
S;l/-^T-{i, «#Sm2 4)ttJ*ite» SHWgm 3 
teit/SSE^tt, ^p>{c, UfiSmSgm 1 Uc}3I,>TIE?e 

f = FSX (C p) w / 2 n 
t&S. &*J, ±S (l) fcfciT, FSii, -r^^-> 

3(c. l kf-y h-r^^^fi^coa^fty-rxu^i/^, 

[0 0 5 4] gff&ftMfiSt'— ^Oy^VG p& £B#ft 

»iB;u-v*^t*M»»*so*»»«atc«toT 

9!S?ni> 0 DfillHlSSm 1 l {c<kt>ffM£*i-5 

SP»ftDSJl;U--/oyWG p{±, MHjifiHiSa 2 • a 20 
3 • a 1 1 0*»[»«»©«fpaoe?tl4 0 
T, Cft?><Dflifi[§3<&a«, ffi£©JH»»flJ«fc::Jsi,> 
T. aiOWti7 ^L^ixfcWcn, fro, 

[0 0 5 5] lCT\ ±SeH*SM»f«i:^?-5-y*l/ 

a 1 = a 3/ (2 • y~2) 
a 2 = a 3/f2 

[0 0 5 7] $e,(c, teMMBmicmZTtUZi"?^ 30 
iP'lf $a®^fg4[Hiss 2 i ©maa, ip»g§ 1 3(cenia^ 

[0 0 5 8] **fiMgT't±, ±E<rfin«ffl<i#<D±fi 

[0 0 5 9] lim Bt93©<®S±» 7*;l/ifS/ 

»«/!/-:/©»*< 3 O<DiS^*0!lK: LTgKWLfctf, C 

•So 50 
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Ste fC ft ffijl $ n i, 0 

[0 0 5,3] CftP) SO^gB^ft^S^-^tCfcoT, 
1 k*y h^>'*;Wt^©ft¥<tV^XU^©^j&a? : # 

n©g|J^ft5fJl^-7'<D;l/-y'!rV>G plCcfcoT&S: 

• (1) 

10kHz~20k 
H zOJljfcafpi^Cfc^T, 9 0-1 0 0 dBgS«S 

ftfflJl^-XO-y-VVG pfi, H 3 09* 
li\ 2 0kHz WTiOWcte^T, fSO^t* -y 
(mz.l£. 9 0dBglS) J: 5 ft 

A.t^lcS^StiSo 
[0 0 5 6] C£D<fc5tCs ±EmSOH»a^«**«?f 

/£fjfiS©±PS (20kHz ftfifi) ^4>^f-f v 

£\ -r-C y -JtmtSLt ZftWlt, 1 kHz~40kHz 
mmtteZo £/c, ±8£30(D-r'^ •yXO^&a (^5 
Jliga) a 1 % a 2, fl3tt> 0>J*.fcJ\ KTdS 
(2) , (3) fCjjVf «k-5fc:, 

- (2) 

- (3) 

[0060] c c r\ mum t mammm t ©*t js, 
mimic it, &m^Ecr)x : b\cnmtt^t\ &^ 
it, aoymMfflmmicMVy Koi»«i^77y'§ 

*+*>WHB*{*tau fro, ±se3o©*j6H»3&i& 

ftt^fr&a 1 ■o2-o3tLfttjf, 3j£fl^fr;fc 

[00 6 1] c©«^ *^-v*;Utc3tJE-rs*ji5H« 

2 1 it, aK*jSJaiifia»cT3rS<0U^l/Tf««lf 

TtH^-rSA^A^aiRt SX-f -y^- 2 3 tfc J:oti 

[0 0 6 2] *HfiSJg^T-ti, fi^ + ^miflO^U^J/ 
W$£ffi®Z&3 1 LfC*3l/>T, ±iefgjgfg2 2 «, 

mmkft2mm<Dm&mmka zizm^n. mt>^ 

Mt. m&ffii&Sla 2{c*JltSffl¥fbyi'Xb^;l/*> 
<^nt^, *fc. ±iaxi' y^2 3«, ^K-r 
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X^y^2 3ttjS»rSn«. 

co o 6 3] i 

U 1 t£>y h"r^£;l/{I^fc:{±ftiraLTI^ 

-T £f- + *;i/<o-r;i/£^vg?li3iHiS8 3 

^•fj:3tc, m$&7 t )i>$~>y-?mmms&3 2 a, §ic 
^■r-r;i/^->^TajWlsi»3 i fr&f*ta1JI«fI^38£|5] 
«S2 1 *4TI«*fcttj££ttoT^«. cnictfc. 
T, H HC^-TioSgg 1 3(cf-\;x.T, XM*'10'J> 

«, f^^iy^mmm^z 1 i:iwi«iT*&.s/c46, 111— 

■<DttMg**rr 5gBWtc«/ |is]-©W*§£tt LTK'flS** 

[0 0 6 4] cntCiD, l2 2{C^-r^fi(HlES3fC*5V^ 20 
T, •7-*;l/^->^V^p[5iSS3 1 Lli, «jWtS2 LW 

c<o*£5i, ^+^;nt$g*<ag^nfc: 1 tr-y f^ 
*;Wi^«:, wt^? 4 1 Lfrswasn*. cnzte 
&***>v(d 1 tr-y \~Ti/Z)\,mm±, &m$&4 l • 4 

1 tr-y hT^^Hi^Kfi, ^^t«ffi#ms£ftT 

t/^\ 30 

[0 0 6 5] -7a, JMfllHlSS 5 T'«, <2i£SS 4L^ 
U A7bi^?4 2 Lfr^Ayj-^ftfe 1 ti-y hr->*?;H 

Ft=32X44. 1/2=705. 
Fa = 32x44. 1/6 = 235. 

[0 0 7 0] LfrL&#£>, Hl^fciHlK^/N— F"7x7 

«s-eg3Rsn*s/N<D*fk -rfcfe-fc, 10-20 «o 

k H z-p<OS/N^:9 0-1 0 0 d BSS^-T 5 C t 

Faoi^teiit ?-n6o 1 /2~ 1 / 4 eat a 

oTV>«, 0 Hftfi^Cli, Fate. 50kHzg 

Jft, Ft l± 120kHz SiSfcK^^tlSo &*5, ±12 

>y«»[a f s * 6 4 r s $T*±tf fcis^tc 

ti, &±fBflj&Sl F a • F l t±, fnftl 1 0 0 k H 

z, 2 4 0 kH zggE£&-5 0 

[0 0 7 1 ] £fc, ±15^* *;K2Jt)$!X.[E]S&5 3 
Hftfltyai, 'J l/-«7t n 7*X-T -y fT'KIS so 
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mi, mmie}%&5 l LfcJ:l>"P-'U7-i'M5 2 L% 
/MT, * + *;l/9J*>8i*lelg&5 3l«:£jl6ft.6 0 

gJM£g4 R£;OU A7]4S?4 2 Rfre>A732?ft/c 

1 k*-y h-rS^MI-^tt, «Slle|gg5 1 R*s i tfa-/< 

5 3{cgi*o^n^„ ats, ^1£^**;M3D8>x.ih]SS5 

3, »3*-rs^+*;l/WgiJ|HllS6 3*^ ttfflt 

[0 0 6 6] ±Bd&ig.ffilB\m 5 1 li, flflAtf, o-/<X 
^^l/^&iTT'^gi^ftTI^So C<Dt§£\ p-;^7 

fiiae3S^«o±ffiSiSt» f tt^ftin^, cti 

X07<AifttftTI«LS. .COJf^tt, #JA«\ 1(1 - 

[0 0 6 7] ^asilHlSl5 1 CDf*SKIB?nfc# 

D-;U7^;l/y5 2 <D»»fHiSa«, ±ISgiM^«© 

WLF a»c^^nTi/^o Ctilcj;^. §n-/U7-r 
5 2{cfc^T, ±£7tDy f f^P,4i§t63 

[0068] lct\ Tgmv^fv^rwzvbftmk 

ttTlt. V->7V>iffflmkttF S ttZt. FS/ 

2 *ME^^©±|5gJl&a Ftt^t), F S/6 

[0 0 6 9] FS = 3 2fs, f 

h-rVX^^it^idtC, 44. 1 kHztt5t> 

6 [kHz] - (4) 

2 [kHz] - (5) 

ft, 1O03A7J£\ 2-3(Ddi^)CD3^0f5IftA^— 73^:jM 
jRLTtii73f $X-<-y?-s 1 • s 2 SrWATl/^S. X-T 
■y^- s 1 <0±tjljg^s 1 d-/U7-<W5 2L 

fc»«2ftT}8D, X^-y^s 2(D±tji^ s 2 cti, 

D-/U7^W5 2R«i?nft^„ mr^ x-f 

■y^s 1 <D— 73<DfflS'J&j£ s 1 Li, X-Y-y^s 2 <D— 
73<DfflB'J^s 2 Li:tittji{C&^-v^;l/07'>y'6 L 
Sr/fLTXkf-* 7 LK»«E5tiTl/^So IrI«»C» MX 
-T-y^s 1 • s 2 <DW&<DQMmm£. s 1 R • s2R(i« 
il(C^^^.;KD7'>^ , 6 R^r^LTXtf-* 7 Rtcjg 
J^^ftTl/^o SX-fyf s 1 • s 2«, gfciS-TS?-* 
^-^f JSUIhISS 6 3£Dm^tCt5i:, jlidLT^]t)^x?)ft 
2> 0 CfttciO, §ffllalK5^M^^^l/©Xkf— * 7 
L • 7 R^7'^-D^<D^fl^^tH7Jt^^, ^E*f^^ 
^-;b^Aftg?K S *^S^*a»?Tfr *. 
[0 0 7 2] 1 t' y h^^yl/ffl^tcfiM^ft 



* 

(9) 

15 

§miHigS5(c{i. ±fc&mm®&5 1 l • 5 1 Rcom-h 

tLtz^>V/^7-<)U5i 6 2 L • 6 2 Ri:, #M>K^ 
X7^W 6 2 L • 6 2 RCDfcB^HCgoVT. ±12^ -\> 

L • 6 3 RA^*?>nTl^So 

[0 0 7 3] ±ie^/N>K^X7f 2t4, ±ffi^ 

jS« a 2 UftQWKIC fctt S y -T X£P££ T* £ n tf 
<fc<, ^**;M»$fi©jfttm4, ^+*;l/Wg'J@eS6 3T- 10 

[0 0 7 4] g:/c, £^ + *Jl/©^ + iM/«8iJlHl8&6 3 
Lit A>K/W7Y^?6 2 LcomMm^y-O^. 

SK* + *;l<«BiJlI|gS6 3 LH\ Ti^-v*;!^: 

^]»3^A(h!SS5 3rt<9X-<-y^s HCfcl^T, fBSUjg^ 
s 1 LffliJ^jffi^tir, X-Y-y^-s 2 ©ffl»J&j5 s 2 RffliJ 20 
£-#iI2i±S„ — 75, £^*;b(9?-^*;UfflSiJ[H]Sg6 
3Rt4, *-V*>M9JgiJ[5]8&6 3 LtMmc. /^FVU 
7-TM6 2 R^/±J77fl*§©S)£l!(a 2 E£#A^5£©<li 

*-**;l/«gUlHj|&6 3 L<Dt§^£l4& 
s 2 LfflJfcaiRS-il:*. 

C0075] ccr\ mz.it, mm^tLr^--Y^MM 

[0 0 7 6] H&lJtyCte, **-**/l/WgiJ[5|K6 3(4, 
>K/U7-f 6 2<DtH73fl^U^«r^LT, 1 

if y h 7* is $ >vmmz tsif s±fi*§© i^oizmm? 

So WAtf, &Aft{l^B$^flMNA73{t^&£, iMSSK 
?tt i^EtC felt ?. m^fl-f U^Ot/A^&'<D U^;KcfiJil t & 
^K8HK> f-r*;l/WgiJElK6 3«» Mflt^^tttt-T 40 

[0 0 7 7] H!HS#©HK»tt^ *jS*JWTi*€?ti* 
^JS^ISTS^^tlTfcO, ^©X^ h;Wi, m& 

fi§C7'^h;l/a, liJft^Ctt^Tffif&LT^So C 

t^T, ±{m^©U^;l/AMftTLTt/^}WR0^riE5$(cWgiJ 
T'tSo IfcibT, ccoWr^4>{c, ^ + *;U«gij[H]8g 
6 3^iiJ{i^^a/±)-rsci:(cj:oT, ±fl^i:lijfi# so 
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[0 0 7 8] tWAtf, v;|,^tfy Hfr^ffc/jjt©:}:^ 
00dBT'&So -73, fi^ty-fX^aTO^ttti, 

0 1 \zmt?)v$is>f-?m.mm&3 1 rtfo«»i5jgs 1 2 

®LF SA<6 4 f s©if£, S/NSrift- l 2 0 d BJ^CF 
^b^;KDL^l/^ffi^- l 2 0 d Bg&Kt&gTt 

So 

[0079] fcfc, ^-v^;1/*iJSUIhI8S6 3tff£8i-r5{i 
^4, ^>K/U7^;^ 6 2©tH77fS*fl;:PB<E>-f, m 
mffllH]S^5 1 ©tBTa^U^l/ftifft £l\ ± 

jbsb i: ir|«©»**<» e> n So 

.[0 0 8 0] -±EW£lc&tt<«4H*fi4t£2£SB-i SSP 

So -r**3%. i?^if»2 L-p^BK^tifcTi^-v*^ 

OT-f-aif^mmt. jMfl(HlSS3-vAyl$nSo JM^ 
IOIS83{Ct5l/>T, ^IS^fE^fCt4, 

A 11 , ^U^v'^'T^iSlsIgSs 1 Lrt<D/ra«E3§ 1 3 (01 

73, ^^^©^fl^li, M§S2RT4S? 
n, jMff(5Jgg3rtcO'T ? ^^->y-e^ii(5]SS3 2 RT\ •€• 
©$£ 1 tf-y h x^^yWI^tCT-*^^ v ^7gl?tift 
ft, e^8S4 RtCt±i73^nSo 
[0 0 81] CCT\ ±ES8e2SSS4 L • 4 RtfjEL< 

s®iH]s^5fct5t/>T, z.jvmvxtiiQ? 4 

2 UcA73£ft, 1 kT-y Y7VZ)\,m s % 
(4, ATj-iaBH 2RfcA7^)$n5o ft^-v ^;Uffl©A7^ 
i£?4 2 LA^ATj^nfc 1 If y h-r^^^ffi^{4, ffi 
p[sl^5 1 L*3.fctfD— ;U7-^;l/$ 5 2 LtcT, 

5 1 L©tH77ft^&4, /^>K/U7-rW6 2 L*5«fctf 
f--V^.;bWg'JlHlK6 3 LtcEPiO^n, ^A6K^^nfc/i 
%L$t a 2 bK^^rItS© ^/l/$:ix.T I ■> S^gA^A^J^ 
?tXS 0 IrH»(c, A774S^ 4 2 RA^A77?tX/i 1 If -y 

h-r^^^Ml^tcWLT, m.m\Bim5 l RJ5J;0'p-A 
3*7 -< 5 2 RtCT, «Wi:S^iB^«»<Dttffl4:3!»« 
?Tfc)tlSo 

[0 0 8 2] CCX\ ±ieA774S?4 2 LfC(4, Ti^-V 
*;KD 1 if -y hfi?^;!/!^ 5 L -v^-;Hf$S 
A^±gaSKSf a 2 {CTFd^Tj-BiMTIEa^n/cff 
At, EL<A^?nT^5. L/cA^oT, ^ + ^.;l/|ajgij 
(HISS 6 3 Lt4, SIS 1 lf-y hT-'i^Mf ^tc, 7i^-v^. 
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^^;U^)t)g5^(HlSS5 3rtOX-r-y^-s 1 • s 2%Mffl 

a 2(4. rf\fe<DV^)UzmW\^1i^ 0 Ltctf-oX. ^\ 
^;1/*JSIJ(H]SS6 3R«, ft^t)Mffl5 3£#J 

[0 0 8 3] C*UC«fc»J, X-T-y^s 1(4, (ISiJS^s 
1 L(Ci»iIU o-^xy^( Jl-$t 5 2 LCDliitim^iE. 
*-f*/KOffi;fo$8?7 1 LfrStHfrrs. & 10 

^**;l/<0gps{§^(4, 7>y6 LfcitfXfc!-* 7 L 

j£ s 2 R tcSlii U D— ^U?^^? 5 2 R<Dtiljj{m^ 
^fe^+^/KDaj***? 7 1 Rft^&tB^-r*. C©*S 

*7 RtCi-pT^Sft^nSo 

CO 0 8 4] CtltSLT, eSSe 4 L -.4 RtfAfti 
feoT^fcif^tCl£ My hrzSfME 

ot\ fe^-v^7l/<D^-v^;^JgiJI5iK6 3 R(4. 

XY-y^s IfcfflBUJ&gs 1 RW*as??-e- v X-fy?- 
s 2icm%m&s 2 LfJl^JM^^-tJrSo C©*S*, £^ 
+ 1 kT>y hx^^yl/fi^A^^ + ^/I/fflOA*** 

5(4, ^1 tf-y K7 f S?*;Ua«f*a«Lft«J»fli« 

£***;l/©Hi2j*i!rP7 1 LA>e,IEL<tU73-rSo 30 
[0 0 8 5] C<D£olC. §®|HH»5tt, fWfcftl 

C <9*£S, giMKg 4 R • 4 L OAti^b *3 £ E lc 4 o 

[0 0 8 6] ±8B«J«Ttt, iff^tC^LT, IiJM^* 40 

&7coT, T f ^^->^"x'^IS(51l^3 lrtOiD»§gl 3 
(i 1 #1) **IJflT?*5. C ft I'Jff*§££ 

[0 0 8 7] fcLk©t8W3T{4. £^-v*;l/<D 1 If so 
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■y h7*2?*jl/BB4)&K:, ^i**;M«$gtfafi£n-3i§ 
^fcO^TSMBLfc**, Cft(Cffl£>f\ flflitfcfx + 
*A/Q&icfltBLTt>J:b\, WAfef, £f-v* 

;l/©»^ «MUljS&a I lC7<7 7%iLT. tE***)l 
©if£\ HAMttfta 2\C7^r>f1kiLTZ>1Zii IT, ffi 

^•v*;i/©i t* y b^^jvm^nmic. sihcs 

■y Y^ri/ZMn^oy^^^ 4>&< tt> 1 "3© l tT y hf 
->* £ ;HB ^ + ^./MRff BBS nt t ^ft (4\ *£tt 

[0 0 8 8] tt±OSttHTU\ fe&2^ + *;KD 

«-&fcO^T8IMHLfcj!><, *^%BJ?(4 N Cft(cPge>T\ 

Kt,afflT*S„ Hij3^-v^;l/ (fe, ff«*t54 

tf*) ti5 2ft^l/ C&J3<fctf;fc) t*^)6:ST;l/ 

«x ^aiSSICa 1 • a 2<OJ9J5\cy=,>?l£iLX, 

^ + ^/KD«^-(Ct4. ^^iftlSa 1 • a3©^73lC7 

[0089] [»2 (Dmrnrnm^ ±m l rem 1 co^ffi» 
®Ti4, mm^tLx, j-\^Mfim*m.m.-?z>^ic 

tizmpmmcKLx, ^nbm^mmsL^^mt 

a, ±IH$^M^gjMgffl 1 a ©gflfHlEg 5 a 14, 

3 0 cntcit), SfIlHl£S5 a«. 7>76 L • 6 R'N 

[0090] ftte. y°v^yyr->^mmiis mm<om 

^(D-mt^X, yjxy7 7yXMllcJ;oT < 
[0 0 91] s^ {i:ei> *H«5JgifgK:«5e?ie^g 
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&mm\ a a, stilus aiasi^r. i2K^t^t 
ogress 5 3tcf^x.T, r-i'iy?/ ->xiHigg 

5 4 L • 5 4 Rtf^tf^nTio^ §^-V^;l/WS'JlHlS§ 

6 3 UCftx.T. i>7T'>X«SiJ[H]^6 4 LA<KtJ& 
tiTV^S. #£ifiJB!8Kfli3§fBiii8S5 afti, n=f-\ 
*)MDfrlz, x>7 7">XWgiJ|5IIS6 4 LtfmibtlT 
*50. Sx>7 7->X«giJ[s]Sg6 4 Lli, p^ + ^I/O 
7=V x>7T->7.lH]gS5 4 L • 5 4 R £-frJffi)t"5o Ctl 
t#ot> SSMIhISS 5 a T'li. 0 2 iC^fSfililSS 

^*;M9JgiJ|5|8g6 3 RA^A^Ti/^o 4*s, ±SE-r 
^X>7r->X(HlSS5 4*3«fca*X>'>'7'v'X¥lJSlJ[5I!fS6 

[0 0 9 2] gifc, jS(I(e!SS3 aT'ti, *-*-*jl/fflJMffl 

^££»£irattinii$8fi^jg£[H]8&2 ltcfutT, x> 

a*^te>nTV»a 0 .WBBO.ffit±...±5E.L.fcS -- 

[0093] ±mtthamm{mft3ii£)m 2 1 a ±te 20 

f*i*rW«HI^S£lsll& 2 1 fcl^ttUc, ?g|g§§2 2tX^ 
jBWSftSo 4*, ±iEX-<-y^2 3 0MBIW:, igfllel 

ss 3 rticy >; x>? r ->xEssA^tt c.nTv->a«-a-t 

ft^.2 L • 2RWIU:, 7"'JxV77'>X@WitJ-5 
tlT^ii^ttt, *<D^<i^aS2 L • 2RA>C>i£fI 30 

z.mmcm-3^x, x^y^2 3<op^**ijaiLTt«i: 

</\, ££{C, ^-+F(7)fg;£lcgoVT\ X^y^2 3<D 

[0094] *mMBMTtt. immz 2 mm 

7 7'>XW>«tt, iM®0SS3 a*«feft*;Hoa} 40 
2ltt?4 1 Lfr£>fcH77-f -5 1 tf y hf-'v^Ufl^tCte, 
IiJfi^i:LT. ±fiB«^)S3Sa n:77^4t^n 

[0 0 9 5] -75f. Sm@^5 aKKtt&tlfciE?-** 
;1/©t ? 'CX>7 7'>'X[h]SS5 4 Llc«, a— ;U7^;I/ 
£5 2 LttUMf7 1 L t©P^{C|gttc>n, SVHCil 
WfcSfttSnfcaStr l L • r 2 Li:, PaStfir 1 L • 
r2LC-WSI?nfc3yf>D-cLt, Sl3> 

s 3 L i:A' t iSlt?>^aTV > ?>o IBIStC. fef-t^l/Of^ so 



x>7t-->X|hISS5 4 Rliu ffitfa r 1 R • r 2Rt> 3 
>-r>-9"c R T.Jv+s 3 R t«r(i^.TV>5o W& 
■ra«fc3{c, f-<x>7 7->X?;if9i^ ±8E(^X'f' 
y^s 3 L • s 3 R«\ x>7 r ->X43JBiJ(e]SS 6 4 
^CJSi;, ilIljLTa|lJl-r-5o cntc<fc9, D-/U7 
-C/l^tfffM^n, if^XV77v'X|51!g5 4 L • 5 

CttfTZ&o 3:/c. Sf-^X>77 ->XIs]gg5 4 IC*5 
</^T\ ffifitR 1 • R 2:fc±0*xi>T r >+>-C<D*t£ti, 
7* 'J x >7 7 i/Xffla^rfl^^-r c i: #T*£ -5 J: 3 
£ ;£ tc ^ £ ti T 1/ ^3 o 
[0 0 9 6] LfctfoT, M^-cxy^y ->xigsg5 4 

L • 5 4 Rti, ID-/U7^;W 5 2 L • 5 2 R«Dti) 

• 7 1 R*^fnfn(B^n?t5„ cntc^o. 7"'jx 

88 Sate, 7* , Jx>77>'Xl!!I?;fl%it-T, ?i4 

m&&&&.itm-DTi-u?(D : gf3m**7>-76 l • e 

RtCWTDT'^-So 

[0 0 9 7] &*5, -t^x^T^XOhIESs 4 li, 7V 

x>7r^xfflgtf®«aw©«^ti* x^7f s3tf 
il L Jf^-lc/ W / 7 * )l 2 «r JKfig-T -5 <fc -5 tc ^1 

[0 0 9 8] x>7 7~>XWS'Jl2lSS6 4 M2 

^^rtttbL, ±iesT-Vx>-7r>'XiHi^5 4**«w-r 

VX7->X(h]SS5 4 «\ ±§§t-fe5t^iftf7' , Jx 
>77->XSnt^5i:^U ±IEMX-r-y7 L s 3 L 

• s 3R*ia?*5. 

[0099] COct^tc, ±ge8SJjg<D^fI*te&&B 
1 afcfc^T. iMfilsJSS 3 a g^ff ^icSB^tcBaS 

/^•^^SillWfCjMtRT'^ao x>7 7->X|i| 

^'Jx>7 7 ->XO«rJR*^-r«SEI»*«BRTf* So 
[0 10 0] [S 3 ©SISfiJKffi) *P^(O^P>{Cftfe«D 

^ffi^£aMSSl bli, ^ 1 ©»fig^ffi{c^i,^fl^ 

a„ 
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colon *$zmBmic&z%pm>s%fcMmm i bt- 

fct, JM{1(h1SS3 btC*5l^T, 0 2 tC^fMilOt^$fifl^fg 

£(H]S&2 itcft*.T, «PBB««®#**Bg-r*f\Min*» 

«f -v hSfi[©«$HJi«rWLTt^«o 4*5, C<0«fIB1II« 

tO 1 0 2] ±Eftfta1» $SfI^f§4(HlS§ 2 1 btt, n» 
*^)a^tia 1 ~a 3<0*««[»<0jEffiift*4 

5££ff*.Ti/*«. ±tex>n-^2 5li, 
- ^IhISS 2 4 A^O^^M!*!*/ a 1 ~ 

a 3{c^ft>-r§ £-y hyWcfrfyfSo *^SSi}gSgT?{i> 
BSBB*?H^ 8 tT y V W8tV*> K> , Vj^JHttfkA 1 3 Olcjg 20 

^?nti,^„ ifcAST> Nrnwffia. 3fc*-ybft<D 

30<DVfy h51jK«-fiJ?nS« £P>lc, x>n-^2 5 

ctucto, ftinntfgfi 2 1 btt, fjftnflHB 

fpti: LT^rait^ffl^=&-r;l/^'>^v^|i|Hj8S3 1 ^ 
[0 1 0 3] -7j, §{1|hIS§5 bfCtt, 112^-r^ 30 

m^icjscTS^s«6 7 zmmt •& m^rnm^ 6 6 
fctfaaitsnTva. 4*5, sfrnggs 5 b t*»±, 12c 

5 2 L • 5 2R<Dtf37jf§^±, ^©3: £ tH^iffi^ 7 1 L 
• 7 1 Rfr&ffi2j2rnTV3o 

to 1 0 4] ±IET r n— £*6 5«, /^K/U7-fW 40 

6 2 ^fl-U Tannings 5 1 ©a*Jnf^*Stf8t!K 7- 
'JxS!««I^T, ^@Ma 1 ~ a 3 ©JIB^IM 
tffcJSffl-TS,, -rn-*"6 5li, ±IHx>n- 

^ 2 5 titm^mmx-mrsm m^t^^^jvm^t 
mm**, mfrfmci*. f3-^6 5ii &m&$u$.ft 
zmmmmLT, ^E-n^n, 3 e-y h©try h^j^^be 

[0105] sfe, ±immmm6 7 «, w*.*f» b£ 



©&y- Kfi»cj£*T/rB*T**JWLT, 

5:teT't5 0 ±ie^^Ii)lHlSS 6 6fi, t3-^6 5 

a n e> ©•?-*->* $)immc m-3i *t , & -t y >< > h ©^*t y 

10 10 6] 4*5, S*W5Jp3igH& a 1 ~ a 3 tcfcl^T, 

T?l$|lfl11IW&£H*tfJ:</\, 0>Rfcf, S'JfS 9© *V -f 5 <y 
^^•>*tU, I try K -T4frtS, 2@P£l«:4gtS£ 
IPIfil&U:/^ LfrSS&Tt 4^t§£\ jc>3-^2 5 
«, P$RB1ftlRfe£l5lB 2 4 A>e>©-r^^;bM^«r 3 t: -y 

SiJfl^tO^-t 5 >y ^> U>~>*i: LT 
^4^;^ ? CjiHfc4i/^^T-«-pTt, B#ligtil$B%e 

t o i o 7 ] cm 4 commmm') *p5bwo* ^tctecD 

HffiOiitLT, **fl6Jg«lT*(i, ±ft^£4-5^ 
T, H7{cS^^K0J!-rs o 4*5, **ffilB^(C^S^ 

^ffl^^jMSB i c t, ^ i ©^ssjgflgfcie&se^fflMi . 
to i o 8] ^gfuKsitc^s^M^eaisB i ct 

Tj-r s g*^a8?-r s mtsumm^ 5 5 ^gstt e.m 

*50, ^-V^;l/WSi]|ElSS6 3 L • 6 3 Rtrf^xT, ±5B 

■77?m%zmm?z7 ; 7im®m&6 8 l • 6 8 r*< 

mifbtLT^Zo 4*5, tb*MW0BS5 5fc«fctf7^y 

w»mm 6 8 *^t«a*©i5!ffl^i3^©$ijfflJ¥SicWf5 

TS 0 

to 1 0 9] ±IS7^y{±, ±®^i:4-5SPM^©]S 
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PROBLEM TO BE SOLVED: To provide a signal transmission 
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of a 1 -bit digital signal and to provide a delta sigma modulation 
circuit and a demodulation circuit. - 

SOLUTION: In the delta sigma modulation circuit 31, an input signal 
is integrated in high degree by integration devices m1-m7. All 
outputs from the integrators of each degree are added by an adder 
13, the sum is quantized by a quantizer 14, which provides an 
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point frequency in a quantized noise frequency characteristic .of.. ~ 
the 10-bit digital signal by a partial negative feedback loop 
consisting of feedback circuits m11-m13. Furthermore, an 
additional information signal generating circuit 21 generates a 
signal whose carrier frequency is the zero point frequency as 
channel information and gives the signal to the adder 13. The 
channel information is superimposed on the main signal in terms of 
the 1-bit digital signal through frequency division multiplexing at 
the zero point frequency. 
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* NOTICES * 

JPO and INPIT axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which carries out the delta sigma modulation of the main signal which has a 
predetermined effective frequency so that the quantizing noise in the specific frequency as which it 
determines in the above-mentioned effective frequency band beforehand using zero-point control may 
fall, and is modulated to a 1-bit digital signal, In the signal-transmission approach through the 1-bit 
digital signal which has the transmission process which transmits a 1-bit digital signal through a 
transmission line or a record medium, and the process which restores to the told above-mentioned 1-bit 
digital signal Furthermore, after the process which superimposes a sub-signal by Frequency Division 
Multiplexing on the above-mentioned specific frequency before the above-mentioned transmission 
process at the main signal of the above-mentioned 1-bit digital signal, and the above-mentioned 
transmission process The signal-transmission approach through the 1-bit digital signal characterized by 
having discriminated from the above-mentioned specific frequency of the above-mentioned 1 -bit digital 
signal, and having the process which extracts the above-mentioned sub-signal. 

[Claim 2] Two or more integrators by which the input signal used as the main signal was inputted into 
the first rank, and was mutually connected to concatenation, The output of the adder adding the output 
of each above-mentioned integrator and the above-mentioned adder is quantized. Negative feedback of 
the output of the quantizer which outputs a 1-bit digital signal, and the above-mentioned integrator is 
carried out from the integrator concerned to the input side of the integrator of the preceding paragraph. 
In the delta sigma modulation circuit which has the partial negative feedback circuit in which the 
quantizing noise of the above-mentioned 1-bit digital signal in the specific frequency defined 
beforehand is reduced The delta sigma modulation circuit characterized by having a sub-signal 
superposition means to superimpose a sub-signal on the main signal of the above-mentioned 1-bit digital 
signal by frequency division multiplex on the above-mentioned specific frequency. 
[Claim 3] The above-mentioned sub-signal superposition means is a delta sigma modulation circuit 
according to claim 2 characterized by inputting the above-mentioned sub-signal into one of the inputs of 
the above-mentioned adder through the subcarrier of the above-mentioned specific frequency. 
[Claim 4] It is the delta sigma modulation circuit according to claim 2 or 3 which the above-mentioned 
main signal is a sound signal, and is characterized by the above-mentioned sub-signal being a signal 
which shows at least one of the flag for channel information, the existence of pre-emphasis, and 
copyright protection, an ID code, a mastering code, or hour entries. 

[Claim 5] In the demodulator circuit which restores to the 1-bit digital signal generated by carrying out a 
delta sigma modulation so that the quantizing noise in the specific frequency as which the main signal 
which has a predetermined effective frequency band is beforehand determined in the above-mentioned 
effective frequency band using zero-point control might fall to the main signal of the above-mentioned 
1-bit digital signal The demodulator circuit characterized by having the control means which performs 
predetermined processing according to the sub-signal concerned while being superimposed on the sub- 
signal by frequency division multiplex through the subcarrier of the above-mentioned specific 
frequency, discriminating from the above-mentioned specific frequency component from the above- 
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mentioned 1-bit digital signal and extracting the above-mentioned sub-signal. 

[Claim 6] While the above-mentioned main signal is a sound signal and the above-mentioned sub-signal 
is channel information which shows the channel of the sound signal concerned, the above-mentioned 
control means is a demodulator circuit according to claim 5 characterized by performing right and left or 
separation of multi-channel based on the channel information concerned. 

[Claim 7] While the above-mentioned main signal is a sound signal and the above-mentioned sub-signal 
is a flag which shows the existence of the pre-emphasis of the sound signal concerned, the above- 
mentioned control means is a demodulator circuit according to claim 5 characterized by controlling 
ON/OFF of de-emphasis based on the flag concerned. 

[Claim 8] While the above-mentioned main signal is a sound signal and the above-mentioned sub-signal 
is at least one of the flag for copyright protection of the sound signal concerned, an ID code, or 
mastering codes, the above-mentioned control means is a demodulator circuit according to claim 5 
characterized by restricting a copy or recovery output of the above-mentioned sound signal based on the 
sub-signal concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the signal-transmission approach using the delta sigma 
modulation especially used for example, for audio signal processing etc. suitably, a delta sigma 
modulation circuit, and the demodulator circuit of the 1-bit digital signal generated in the delta sigma 
modulation. 
[0002] 

[Description of the Prior Art] As a method which transmits a digital signal, the multi-bit coding method 
which transmits as a break one word which consists of two or more bits, and the method encoded and 
transmitted to a 1-bit digital signal using a delta sigma modulation are learned conventionally. 
[0003] In the case of a multi-bit coding method, a transmission or record side encodes data to one word 
according to a predetermined format. On the other hand, a reception or playback side decodes each 
word, and identifies data while it takes a word synchronization and distinguishes the break of each word. 
Therefore, the digital disposal circuit which performs signal processing according to a format of a word 
by the both-sides side is needed. Consequently, once it opts for a format of a word and a sampling 
frequency, a dynamic range, etc. are standardized, it is difficult to change specification. Furthermore, 
since a word synchronization is needed by the method concerned, the error correction circuit for being 
easy to be influenced of a transmission line etc. and correcting the generated error is indispensable. 
[0004] On the other hand, since a 1-bit digital signal is the word synchronous unnecessary data flow 
subdivided minutely, a 1-bit digital coding method cannot be easily influenced of a transmission line 
etc., and has the advantage that it is strong to an error. Therefore, by the method concerned, an error 
correction circuit becomes unnecessary in the both sides of transmission or a recording device, and a 
reception or a regenerative apparatus. Furthermore, when a 1-bit digital signal is a sound signal, since a 
reception or playback side can restore to the 1-bit digital signal concerned to an analog signal with the 
easy low pass filter of a low degree, a processing circuit complicated to a recovery becomes 
unnecessary. Therefore, in recent years, the 1-bit digital coding method with many advantages attracts 
attention compared with the multi-bit coding method. 

[0005] As shown in drawing 12 , in the conventional typical delta sigma modulation circuit 100, the 
integrators ml 01 -ml 07 connected to concatenation are integrated with the sound signal of an analog 
inputted from the input terminal 101. After the integrator output of each stage is added with an adder 
103, it is inputted into a quantizer 104. A quantizer 104 draws the output of "1" to an output terminal 
106, when the output of an adder 103 is zero or more, and when the output of an adder 103 is less than 
zero, it derives the output of "0." Moreover, negative feedback of the output of a quantizer 104 is carried 
out to the input side of the integrator ml 01 of the first rank through a digital to analog converter 105 and 
a feedback resister rlOO. 

[0006] In order to form a DIP in the noise floor of the 1-bit digital signal which the delta sigma 
modulation circuit 101 outputs on the other hand and to adjust the noise floor configuration concerned to 
a desired configuration, three feedback circuits ml 1 1 -ml 13 are established in the integrating circuit 102 
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of the delta sigma modulation circuit 101 . A feedback circuit mill carries out negative feedback of the 
output of the integrator ml 03 of the 3rd step to the input side of the integrator ml 02 of the 2nd step, and 
feedback circuits ml 12 and ml 13 carry out negative feedback of the 5th and the integrator ml 05 of the 
7th step, and the output of ml 07 to the 4th and the integrator ml 04 of the 6th step, and the input side of 
ml 06. 

[0007] Of these feedback circuits ml 1 1 -ml 13, three partial negative feedback loop formations are 
formed, and the quantization noise level of a 1-bit digital signal falls steeply focusing on the frequency 
(zero-point frequency) according to the gain of each partial negative feedback loop formation. In 
addition, below, the part to which level is falling among the frequency characteristics of a quantization 
noise is called a DIP. The quantization noise of a high region is controlled by these DIPs, for example, 
20 etc.kHz of level of a quantization noise etc. can be maintained below at a predetermined value to the 
upper limit of a desired use frequency band by them. 

[0008] In the above-mentioned delta sigma modulation circuit 1 00, after a sound signal is modulated to 
a 1-bit digital signal, in the reception or the regenerative apparatus which is not illustrated, it restores to 
the 1-bit digital signal concerned to the sound signal of an analog with the low pass filter of a low 
degree etc. 
[0009] 

[Problem(s) to be Solved by the Invention] However, when it becomes irregular using the delta sigma 
modulation circuit 100 of the above-mentioned configuration, it has the problem that it is difficult to 
transmit the both sides of the main signals, such as a sound signal, and sub-signals, such as a flag which 
shows for example, channel information. 

[0010] Here, as a conventional method of transmitting the both sides of the main signal and a sub-signal, 
the case of the signal-transmission approach in a multi-bit coding method is made into an example, and 
it explains. In addition, below, how to transmit or record reproduce the main signal and a sub-signal is 
explained, using digital audios, such as a compact disk, as an example of the typical multi-bit coding 
method in the former. 

[001 1] In the case of a compact disk, the sampling frequency Fs is set as 44. 1 kHz, and as shown in 
drawing 13 , the upper limited frequency Fa of voice grade becomes l/2Fs, i.e., 22.05kHz. Here, in the 
frequency band from Fa to Fs, since the signal of voice grade carries out mirror image reversal and is 
turned up by Fa, this band (clinch field) cannot be used for a signal transmission, therefore, the sound 
signal which is the main signal — for example, right and left — when transmitting sub-codes, such as a 
flag which identifies whether it is which channel, as a sub-signal, the sub-code concerned is divided and 
transmitted in the direction of a time-axis with the Maine data in which a sound signal is shown, 
respectively. 

[0012] Consequently, in a transmission or record side, while the circuit which encodes the above- 
mentioned flag and a sound signal is needed according to the standardized data format, by the reception 
or playback side, the data received or reproduced are decoded and the circuit which separates the above- 
mentioned Maine data and a sub-code is needed. 

[0013] In addition, since the method of carrying out time sharing of the Maine data and the sub-code, 
and transmitting them checks the advantage of the 1-bit digital coding method that it can get over in an 
easy circuit, it is inapplicable to a 1-bit digital coding method. 

[0014] This invention is made in view of the above-mentioned trouble, and the purpose is an easy circuit 
and is to offer the signal-transmission approach which superimposes a sub-signal on the main signal and 
minds the 1-bit digital signal which can be transmitted, a delta sigma modulation circuit, and a 
demodulator circuit. 
[0015] 

[Means for Solving the Problem] The signal -transmission approach through the 1-bit digital signal 
concerning invention of claim 1 In order to solve the above-mentioned technical problem, zero-point 
control is used for the main signal which has a predetermined effective frequency. The process which 
carries out a delta sigma modulation and which is modulated to a 1-bit digital signal so that the 
quantizing noise in the specific frequency in the above-mentioned effective frequency band defined 
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beforehand may fall, In the signal-transmission approach through the 1 -bit digital signal which has the 
transmission process which transmits a 1-bit digital signal through a transmission line or a record 
medium, and the process which restores to the told above-mentioned 1-bit digital signal, it is 
characterized by having the process of further the following. 

[0016] That is, it has the process which superimposes a sub-signal on the main signal of the above- 
mentioned 1 -bit digital signal by frequency division multiplex on the above-mentioned specific 
frequency, and the process which discriminates from the above-mentioned specific frequency of the 
above-mentioned 1-bit digital signal after the above-mentioned transmission process, and extracts the 
above-mentioned sub-signal before the above-mentioned transmission process. 

[0017] In the above-mentioned configuration, the delta sigma modulation of the main signal given as an 
analog signal, a multi-bit digital signal, etc. is carried out by the modulation side at a 1-bit digital signal, 
for example. Under the present circumstances, the quantizing noise level of a 1 -bit digital signal is 
falling by zero-point control on the specific frequency in the effective frequency band of the main signal 
defined beforehand. 

[0018] Furthermore, a 1-bit digital signal is overlapped on a sub-signal by Frequency Division 
Multiplexing through the subcarrier of a specific frequency at a modulation side. Since quantizing noise 
level is falling on the specific frequency concerned, the level difference with the lower limit of the 
quantizing noise level concerned and the level of the main signal is large compared with the frequency 
of the neighborhood in an effective frequency band, and can secure the both sides of the dynamic range 
of the main signal, and the dynamic range of a sub-signal on the specific frequency concerned. 
[0019] On the other hand, if the 1-bit digital signal concerned is transmitted through a transmission line 
or a record medium, in a recovery side, the main signal will be recovered from the received 1-bit digital 
signal. For example, when the main signal is a sound signal, the main signal included in the 1-bit digital 
signal passes the easy low pass filter of a low degree, and gets over. 

[0020] Furthermore, in a recovery side, for example using a band pass filter, the Fourier transform, etc., 
it discriminates from the specific frequency component of the above-mentioned 1-bit digital signal, and 
a sub-signal is extracted. Since the dynamic range of the main signal and the dynamic range of a sub- 
signal are enough secured as mentioned above, in a recovery side, a sub-signal can be extracted that 
there is no trouble in any way. 

[0021] By the signal -transmission approach through the above-mentioned 1-bit digital signal, since the 
main signal is overlapped on the sub-signal by Frequency Division Multiplexing, a complicated 
configuration which is needed when transmitting in Time Division Multiplexing etc. is not needed, but 
the circuit for signal processing can be simplified. Consequently, the main signal and a sub-signal can be 
superimposed, without checking the advantage in the case of transmitting a signal with a 1-bit digital 
signal. 

[0022] Moreover, the above-mentioned specific frequency is set up in the effective frequency band of 
the main signal. Therefore, the third person who does not know a specific frequency cannot separate the 
main signal and a sub-signal. For example, even if a third person discriminates only from the effective 
band component of the main signal from a 1-bit digital signal, the both sides of the main signal and a 
sub-signal are included in the signal from which it was discriminated. Moreover, even if it compares 
when it adds by Time Division Multiplexing since it is Frequency Division Multiplexing, it is hard to 
separate the main signal and a sub-signal. Consequently, the alteration of the sub-signal by the third 
person can be prevented. 

[0023] The delta sigma modulation circuit concerning invention of claim 2 Two or more integrators by 
which the input signal used as the main signal was inputted into the first rank, and was mutually 
connected to concatenation in order to solve the above-mentioned technical problem, The output of the 
adder adding the output of each above-mentioned integrator and the above-mentioned adder is 
quantized. Negative feedback of the output of the quantizer which outputs a 1-bit digital signal, and the 
above-mentioned integrator is carried out from the integrator concerned to the input side of the 
integrator of the preceding paragraph. In the delta sigma modulation circuit which has the partial 
negative feedback circuit in which the quantizing noise of the above-mentioned 1-bit digital signal in the 
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specific frequency defined beforehand is reduced It is characterized by having a sub-signal superposition 
means to superimpose a sub-signal on the main signal of the above-mentioned 1-bit digital signal by 
Frequency Division Multiplexing on the above-mentioned specific frequency. 
[0024] With the above-mentioned configuration, the delta sigma modulation of the input signal is 
carried out by an integrator, an adder, a quantizer, and the partial negative feedback circuit at a 1 -bit 
digital signal. Moreover, for example, the signal of the specific frequency generated based on the sub- 
signal is inputted into the above-mentioned adder, and a sub-signal superposition means superimposes a 
sub-signal on the main signal of the 1-bit digital signal concerned in Frequency Division Multiplexing. 
[0025] The above-mentioned specific frequency is set up according to the gain of the partial negative 
feedback loop formation formed of an integrator, a partial negative feedback circuit, etc., and the level 
of the quantizing noise of a 1-bit digital signal is falling on the specific frequency concerned. Therefore, 
in the specific frequency concerned, the both sides of the dynamic range of the main signal and the 
dynamic range of a sub-signal are certainly securable. 

[0026] So, the delta sigma modulation circuit which can be modulated to a 1 -bit digital signal can be 
offered for the main signal and a sub-signal like claim 1, without checking the description of the delta 
sigma modulation that a recovery is easy. Moreover, since the delta sigma modulation circuit concerned 
superimposes the sub-signal in the effective frequency band of the main signal, it can make difficult the 
removal or the alteration of a sub-signal by the third person. 

[0027] Moreover, the delta sigma modulation circuit concerning invention of claim 3 is characterized by 
the above-mentioned sub-signal superposition means inputting the above-mentioned sub-signal into one 
of the inputs of the above-mentioned adder through the subcarrier of the above-mentioned specific 
frequency in the configuration of invention according to claim 2. 

[0028] With the above-mentioned configuration, the sub-signal superposition means is using the adder 
used for a delta sigma modulation also for superposition of a sub-signal. Therefore, the circuit prepared 
for superposition can be simplified. 

[0029] Furthermore, in the configuration of invention according to claim 2 or 3, the above-mentioned 
main signal of the delta sigma modulation circuit concerning invention of claim 4 is a sound signal, and 
the above-mentioned sub-signal is characterized by being the flag for channel information, the existence 
of pre-emphasis, and copyright protection, an ID code, a mastering code, or the signal that shows at least 
one of hour entries. 

[0030] With the above-mentioned configuration, the information used as each above-mentioned sub- 
signal relates to the sound signal used as the main signal closely, and is information with little amount of 
information. Therefore, when there are few level differences of the quantization level in a specific 
frequency and the lower limit of the main signal level, namely, even if it is the case where the dynamic 
range of a sub-signal cannot take not much widely, by sufficient S/N, a sub-signal is superimposed, and 
it can transmit or record. Consequently, in a recovery side, processings relevant to the main signal, such 
as control of channel separation or pre-emphasis, can be performed based on the above-mentioned sub- 
signal. 

[0031] In order that the demodulator circuit concerning invention of claim 5 may solve the above- 
mentioned technical problem, the main signal which has a predetermined effective frequency band In 
the demodulator circuit which restores to the 1-bit digital signal generated by carrying out a delta sigma 
modulation so that the quantizing noise in the specific frequency in the above-mentioned effective 
frequency band defined beforehand might fall using zero-point control While the main signal of the 
above-mentioned 1-bit digital signal is overlapped on the sub-signal by frequency division multiplex 
through the subcarrier of the above-mentioned specific frequency, discriminating from the above- 
mentioned specific frequency component from the above-mentioned 1 -bit digital signal and extracting 
the above-mentioned sub-signal It is characterized by having the control means which performs 
predetermined processing according to the sub-signal concerned. 

[0032] With the above-mentioned configuration, since the level of the quantizing noise of a 1-bit digital 
signal is falling in a specific frequency, in the specific frequency concerned, the securable dynamic 
range is large compared with the frequency of the neighborhood in an effective frequency band, and can 
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fully secure S/N of a sub-signal. Therefore, by discriminating from the specific frequency component 
concerned, the sub-signal on which the 1-bit digital signal was overlapped can be extracted, for example, 
as for the above-mentioned control means, separation of a channel etc. can perform predetermined 
processing. Furthermore, since the above-mentioned sub-signal is superimposed by Frequency Division 
Multiplexing, a demodulator circuit can restore to the main signal easily compared with the case where 
it superimposes by Time Division Multiplexing. 

[0033] In addition, in the configuration of invention according to claim 5, when a DIP cannot be formed 
not much deeply by a control means's supervising the level of the main signal, and extracting a sub- 
signal when the level concerned is below a predetermined value, namely, even if it is the case where the 
quantization noise level in a specific frequency seldom falls, a sub-signal can be extracted certainly. 
[0034] Moreover, in the configuration of invention according to claim 5, the above-mentioned main 
signal of the demodulator circuit concerning invention of claim 6 is a sound signal, and while the above- 
mentioned sub-signal is channel information which shows the channel of the sound signal concerned, 
the above-mentioned control means is characterized by performing right and left or separation of multi- 
channel based on the channel information concerned. 

[0035] So, a demodulator circuit can judge the channel of a sound signal correctly, therefore, 
demodulator circuits when [ of for example each channel ] the transmission line which transmits a 1-bit 
digital signal is changed — usually — **** — even if it is the case where the 1-bit digital signal of a 
different channel is received, the demodulator circuit concerned becomes separable [ right and left or 
multi-channel ] convenient at all. Consequently, when a demodulator circuit sound-izes a sound signal 
or performs record and transmission further, the demodulator circuit concerned can perform the output 
of a sound signal etc. by the right channel. 

[0036] On the other hand, in the configuration of invention according to claim 5, the above-mentioned 
main signal of the demodulator circuit concerning invention of claim 7 is a sound signal, and while the 
above-mentioned sub-signal is a flag which shows the existence of the pre-emphasis of the sound signal 
concerned, the above-mentioned control means is characterized by controlling ON/OFF of de-emphasis 
based on the flag concerned. 

[0037] So, a demodulator circuit can distinguish certainly whether the sound signal of the received 1-bit 
digital signal is a signal by which pre-emphasis processing was carried out, and can apply de-emphasis 
to a sound signal. 

[0038] Furthermore, in the configuration of invention according to claim 5, the above-mentioned main 
signal of the demodulator circuit concerning invention of claim 8 is a sound signal, and while the above- 
mentioned sub-signal is at least one of the flag for copyright protection of the sound signal concerned, 
an ID code, or mastering codes, the above-mentioned control means is characterized by restricting a 
copy or recovery output of the above-mentioned sound signal based on the sub-signal concerned. 
[0039] In the above-mentioned configuration, the above-mentioned control means restricts a copy or 
recovery output of a sound signal, when a sub- signal is extracted from a 1-bit digital signal and the sub- 
signal has not permitted the copy or the recovery output. For example, when the flag for the copyright 
protection as a sub-signal of a modulation side is superimposed for the purpose of protecting the 
copyright of a sound signal, it responds to a modulation side, i.e., an intention of the implementer of a 
sound signal, and the copy or recovery of a sound signal by the side of a recovery is restricted. 
Moreover, when the ID code for distinguishing a sound signal, the mastering code for identifying the 
classification of a sound signal, etc. are superimposed as a sub-signal, based on these sub-signals, it 
distinguishes whether a copy or recovery output of the sound signal concerned is permitted to oneself by 
the recovery side, and when a permission is not granted, a copy or a recovery is restricted. Since a 
control means restricts a copy or recovery output of a sound signal based on a sub-signal even if it is 
which case, it sets to a modulation side and authorization/disapproval of the copy by the side of a 
recovery or a recovery output can be specified. 

[0040] By the way, if the above-mentioned sub-signal will be altered by the time it receives a 1 -bit 
digital signal, a demodulator circuit cannot restrict a copy or recovery output of a sound signal. 
Therefore, conventionally, in order to prevent the alteration of a sub-signal, the sub-signal was 
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enciphered and the alteration of a sub-signal is prevented. However, by this approach, in order to 
encipher and decrypt, complicated circuits, such as a sequential circuit, are needed. 
[0041] On the other hand, in the configuration of invention according to claim 8, Frequency Division 
Multiplexing of the sub-signal is carried out on the specific frequency in the effective frequency band of 
a sound signal. Therefore, the third person who does not know the above-mentioned specific frequency 
cannot even do separating a sub-signal and the main signal, and cannot alter easily. Consequently, 
compared with the sub-signal transmitted by Time Division Multiplexing, an alteration is difficult like 
before. Furthermore, since the above-mentioned specific frequency is prepared in the effective 
frequency band, if a certain frequency component is removed carelessly, a sound signal will change. 
Therefore, the alteration of a sub-signal can be prevented still more certainly. Consequently, a 
demodulator circuit can restrict a copy or recovery output of a sound signal certainly based on 
authorization/disapproval of the copy directed to the modulation side, or a recovery output. 
[0042] In addition, each of flags for the sub-signal adopted in the configuration of invention given in 
eight from claim 6, i.e., channel information, the existence of pre-emphasis, and copyright protection, ID 
codes, and mastering codes has little amount of information, and the flag of a small bit can show them. 
Therefore, the demodulator circuit which starts eight publications from claim 6 can distinguish a sub- 
signal certainly, even if a dynamic range securable for a sub-signal is comparatively narrow. 
[0043] 

[Embodiment of the Invention] 

[1st operation gestalt] It is as follows when 1 operation gestalt of this invention is explained based on 
drawin g 4 from drawin g 1 . namely, — as the sub-signal which the sound signal transmission equipment 
concerning this operation gestalt is equipment which transmits a sound signal as a main signal, and 
carries out multiplex to the main signal concerned by frequency division — the sound signal concerned — 
right and left — the channel information which shows whether it is which channel is used. 
[0044] As shown in drawing 2 , the above-mentioned sound signal transmission equipment 1 After 
carrying out the delta sigma modulation of the sound signal which is the analog or multi-bit which 
source of sound signal 2L and 2R of a right-and-left channel outputted in a sending circuit 3 at a 1 -bit 
digital signal, transmission-line 4L and 4R, such as an optical fiber, are minded. While transmitting to a 
receiving circuit (demodulator circuit) 5, it restores to these 1-bit digital signal, and sound-izes through 
amplifier 6L and 6R in a receiving circuit 5 from loudspeaker 7Land7R of a right-and-left channel. 
Here, in order to distinguish correctly the sound signal of right-and-left each channel and to carry out a 
recovery output to substitution of the above-mentioned transmission-line 4L and 4R etc., in a sending 
circuit 3, frequency multiplexing of the channel information which serves as a sub-signal by either (here 
left channel) is carried out to the sound signal used as the main signal. In addition, below, in case each 
part material is referred to, when not distinguishing especially right and left, or when naming both 
generically, the alphabet (R or L) given to the last of a reference mark is excluded, for example, it refers 
to like the source 2 of a sound signal. 

[0045] the integrating circuit 12 where the above-mentioned delta sigma modulation circuit 31 carries 
out the high order integral of the sound signal of an analog inputted into an input terminal 1 1 from the 
above-mentioned source 2 of a sound signal as shown in drawing 1 — each — it has the adder 13 adding 
the next integrator output, the quantizer 14 which quantizes the output of an adder 13 and outputs a 1 bit 
digital signal, and the digital to analog converter 15 which change the output of the quantizer 14 
concerned into an analog value, and returns to the above-mentioned integrating circuit 12. 
[0046] The above-mentioned quantizer 14 samples the output of an adder 13 by predetermined sampling 
frequency FS, when the output concerned is zero or more, draws the output of " 1 " and derives the output 
of "0" at the time less than of zero. Thereby, the 1-bit digital signal of sampling frequency FS is 
outputted from an output terminal 16. 

[0047] By the 1-bit digital coding method which carries out the high-speed sampling of the multi-bit 
digital signal, sampling frequency FS of a quantizer 14 will usually be set up the predetermined number 
twice of fs(es), such as 32fs and 64fs(es), for example, if the sampling frequency of a multi-bit digital 
signal is set to fs. Here, in the case of 32fs, like [ in the case of a compact disk ], if fs=44.1kHz, FS will 
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be set to 2.82MHz in the case of 64fs [ 1.41MHz and ]. 

[0048] On the other hand, the above-mentioned integrating circuit 12 possesses the feedback resister rO 
prepared between the 7th integrators ml-m7 by which cascade connection was carried out, the feedback 
circuits (partial negative feedback circuit) ml 1 -ml 3 for constituting a partial negative feedback loop 
formation, and the input side of the integrator ml of the first rank and the above-mentioned digital to 
analog converter 15, and is constituted. In addition, the feedback resister rO concerned is connected to 
the inversed input terminal of the differential amplifier al mentioned later. 

[0049] The first integrator ml is equipped with the differential amplifier al, the capacitor cl which is 
the time constant component prepared between I/O of the differential amplifier al concerned, and the 
input resistance rl established between the input of an integrator ml, and the inversed input terminal of 
the differential amplifier al. In addition, the non-inversed input terminal of the differential amplifier al 
is grounded. The output from this differential amplifier al is inputted into the integrator m2 and the 
above-mentioned adder 13 of the next step as an output of an integrator ml . 

[0050] The integrators m2-m7 after the next step are constituted similarly, and the reference mark of a 
corresponding part attaches and shows the suffix character corresponding to the degree of each 
integrators m2-m7 to the same alphabet. For example, in the 3rd integrator m3, the output of an 
integrator m2 is inputted through input resistance r3, and the output of the differential amplifier a3 is 
inputted into the integrator m4 and adder 1 3 of the next step. 

[0051] Moreover, the above-mentioned feedback circuit ml 1 is formed in relation to the second 
integrator m2 and the 3rd integrator m3, and can carry out negative feedback of the output of an 
integrator m3 to the input side of an integrator m2. Specifically, the feedback circuit ml 1 concerned is 
equipped with the differential amplifier a 1 1, the input resistance ril 1 by which the end was connected to 
the inversed input terminal of the differential amplifier all concerned, the feedback resister rfl 1 
prepared between I/O of the differential amplifier al 1, and the output resistance rol 1 by which the end 
was connected to the output of the differential amplifier all. The other end of the above-mentioned 
input resistance ril 1 is connected to the input of a feedback circuit ml 1 , i.e., the output of an integrator 
m3, and the other end of the above-mentioned output resistance rol 1 is connected to the output of a 
feedback circuit ml 1, i.e., the inversed input terminal of the differential amplifier a2 formed in the 
integrator m2. In addition, the non-inversed input terminal of the differential amplifier al 1 is grounded. 
Similarly, in relation to the 4th integrator m4 and the 5th integrator m5, the feedback circuit ml 2 is 
formed and the feedback circuit ml 3 is formed in relation to the 6th integrator m6 and the 7th integrator 
m7. Since both the feedback circuits ml 2 and the configuration of ml 3 are the same as the configuration 
of a feedback circuit ml 1, the reference mark of a corresponding part attaches and shows the same 
suffix character as a feedback circuit ml 2 and the suffix character of ml 3 to the same alphabet. 
[0052] Of the above-mentioned feedback circuits ml 1 -ml 3, three partial negative feedback loop 
formations are formed in an integrating circuit 12. For example, by the partial negative feedback loop 
formation formed of a feedback circuit ml 1, after found the integral and are reversed and rotating 
normally in a feedback circuit mil further with an integrator m3, negative feedback of the output of an 
integrator m2 is carried out to the non-inversed input terminal of the differential amplifier a2 formed in 
the integrator m2. 

[0053] Of these three partial negative feedback loop formations, as shown in drawing 3 , three DIPs are 
formed in the frequency characteristics of the quantization noise level of a 1-bit digital signal, the center 
frequency (zero-point frequency) f of a DIP is decided by the loop gain Gp of each partial negative 
feedback loop formation, and is shown in the following formulas (1) — as — f ** FSx(Gp)l/2 / 2pi — (1) 
It becomes. In addition, in an upper type (1), FS is the sampling frequency of the delta sigma modulation 
circuit 3 1 . Thus, the quantization noise level in a desired frequency band can be held down to below a 
fixed value by reducing the quantization noise level of a 1-bit digital signal on a zero-point each 
frequency. 

[0054] The gain Gp of a partial negative feedback loop formation is determined by the multiplier 
multiplier of the differential amplifier which constitutes a partial negative feedback loop formation. For 
example, the gain Gp of the partial negative feedback loop formation formed of a feedback circuit mil 
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is determined by the product of the multiplier multiplier of the differential amplifier a2, a3, and all. 
Therefore, in a predetermined frequency band, these multiplier multipliers are set up so that a 
predetermined dynamic range may be maintained and a zero-point frequency may turn into a desired 
frequency. 

[0055] Here, if the conditions demanded by the present noncommercial digital audio device as an 
example of the above-mentioned frequency band and a dynamic range are mentioned, in a 10kHz - 
20kHz frequency band, it will be required that about 90-100dB S/N should be maintained. Therefore, 
the gain Gp of each above-mentioned partial negative feedback loop formation is set as the magnitude 
which can secure a desired dynamic range (for example, about 90dB) in a field 20kHz or less, as shown 
in drawing 3 . 

[0056] Thus, if the case where the above-mentioned predetermined frequency band is voice grade 
(usually audible band) is made into an example and it explains, the depth of the quantization noise floor 
of the voice grade concerned can be effectively reduced by forming a DIP focusing on the upper limit 
(near 20kHz) of voice grade. In this case, the band where a DIP exists is set to 1kHz - about 40kHz. 
moreover, the frequencies (zero-point frequency) alpha 1, alpha2, and alpha3 of three above-mentioned 
DIPs - for example, it is shown in the following formulas (2) and (3) - as - alpha l=alpha3/(2 and 
root2)--(2) 

alpha2=alpha3/root2 - (3) 
It is set as ****. 

[0057] Furthermore, amplitude modulation of the sub-signal is carried out to the delta sigma modulation 
circuit 3 1 concerning this operation gestalt by the subcarrier of the above-mentioned zero-point 
frequency, and the additional information signal generating circuit (sub-signal superposition means) 21 
which generates an additional information signal is formed in it. The output of the additional 
information signal generating circuit 21 concerned is impressed to an adder 13, and the output of each 
integrators ml-m7 and the sum total of an additional information signal are outputted to a quantizer 14. 
[0058] With this operation gestalt, the superposition to the main signal of the above-mentioned 
additional information signal is performed using the adder 13 in the delta sigma modulation circuit 31. 
In case it carries out a delta sigma modulation, the adder 13 concerned is an indispensable configuration, 
in order to be delayed and to carry out negative feedback of the quantization output to an input side, and 
it can multiplex and transmit the main signal and a sub-signal, without adding a special configuration by 
using the adder 13 concerned also [ superposition / of an additional information signal ]. 
[0059] In addition, although the integral degree was the 7th order, and the case of explanation where the 
number of partial negative feedback loop formations was three was made into the example and 
explained in the delta sigma modulation circuit 3 1 for convenience by drawing 1 , it does not restrict to 
this. If it is the delta sigma modulation circuit in which zero-point control is possible, the same 
effectiveness as this operation gestalt will be acquired. 

[0060] Although it can set up variously, correspondence with a sub-signal and an additional information 
signal, how a sub-signal is encoded, or whether the flag which has the amount of information of what bit 
in which zero-point frequency is assigned specifically here Below, when channel information is added 
only to the 1-bit digital signal of a left channel, and the three above-mentioned zero-point frequencies 
are set to alpha 1, alpha 2, and alpha 3 from the lower one with reference to drawing 2 and a sound 
signal is a left channel, the case where a flag is set only in the zero-point frequency alpha 2 is made into 
an example, and it explains. 

[0061] In this case, the zero-point frequency corresponding to each channel is one, and the amount of 
information added on the zero-point frequency concerned is 1 bit. Therefore, the additional information 
signal generating circuit 21 is realizable with the oscillator 22 oscillated on predetermined level with the 
zero-point frequency concerned, and the switch 23 which chooses whether the output of the oscillator 22 
concerned is outputted as an additional information signal. 

[0062] With this operation gestalt, in delta sigma modulation circuit 3 1L by the side of a left channel, 
the above-mentioned oscillator 22 is set as the zero-point frequency alpha 2 whose oscillation frequency 
is the 2nd, and the output level is set up smaller than the magnitude from the quantization noise level in 
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the-zero-point frequency alpha 2 to the lower limit of sound signal level. Moreover, the above- 
mentioned switch 23 flows, when the sound signal impressed to the delta sigma modulation circuit 31L 
concerned is a stereo signal. In addition, for example, when [, such as the time of a monophonic signal, ] 
the sound signal concerned is not a left channel, a switch 23 is intercepted. 

[0063] In order that the sound signal transmission equipment 1 concerning this operation gestalt may 
simplify the configuration which adds channel information, it adds channel information only to the 1-bit 
digital signal of a left channel, and has not added it to the 1-bit digital signal of a right channel. That is, 
delta sigma modulation circuit 32R of a right channel is carrying out the delta sigma modulation of the 
analog sound signal from source of sound signal 2R as it is. As shown in drawing 4 , specifically, the 
delta sigma modulation circuit 32 concerned has the composition of having excluded the additional 
information signal generating circuit 21 from the delta sigma modulation circuit 3 1 shown in drawing 1 . 
Moreover, it replaces with the adder 13 shown in drawing 1 in connection with this, and adder 13a with 
few one inputs is used. In addition, since the residual configuration is the same as that of the delta sigma 
modulation circuit 31, it gives the same sign to the member which has the same function, and omits 
explanation. 

[0064] Thereby, in the sending circuit 3 shown in drawing 2 , delta sigma modulation circuit 31L 
superimposes the channel information which carries out the delta sigma modulation of the sound signal 
of the analog which source of sound signal 2L outputted, and shows that it is a left channel. 
Consequently, the 1-bit digital signal with which it was superimposed on channel information is 
outputted from output terminal 41L. The 1-bit digital signal of these right-and-left channel is transmitted 
to a receiving circuit 5 through transmission-line 4L and 4R. In addition, with this operation gestalt, the 
1-bit digital signal outputted from output terminal 41 R by the side of a right channel is not overlapped 
on channel information. 

[0065] On the other hand, in a sending circuit 5, the 1-bit digital signal inputted from input terminal 42L 
is told to the channel switch circuit 53 through transmission-line 4L through demodulator circuit 51L 
and low pass filter 52L. Similarly, the 1-bit digital signal inputted from input terminal 42R is impressed 
to the above-mentioned channel switch circuit 53 through transmission-line 4R through demodulator 
circuit 51R and low pass filter 52R. In addition, the channel switch circuit 53 concerned and the channel 
distinction circuit 63 mentioned later support the control means given in a claim. 
[0066] Each above-mentioned demodulator circuit 51 is realized by the low pass filter etc. In this case, 
the cut-off frequency of a low pass filter is set as the upper limited frequency Ft of the transmission band 
which can be transmitted with a 1-bit digital signal. Thereby, a 1-bit digital signal is modulated by the 
analog signal. In addition, the above-mentioned low pass filter 52 just removes the noise component of a 
high region from the effective frequency band of a sound signal. Therefore, the primary filter instead of 
an especially high order filter is enough. In this case, for example, it is realizable by one resistance and 
one capacitor. 

[0067] Moreover, the cut-off frequency of each low pass filter 52 arranged on the latter part of each 
demodulator circuit 51 is set as the upper limited frequency Fa of the band (voice grade) which transmits 
a sound signal among the above-mentioned transmission bands. In each low pass filter 52, the sound 
signal which turns into the main signal from the above-mentioned analog signal is extracted by this, and 
it is inputted into the channel switch circuit 53. 

[0068] Here, if a sampling frequency is set to FS, it is known for the 1 bit coding method of high-speed 

samplings that FS/2 will become the upper limited frequency Ft of a transmission band, and FS/6 will 

become the upper limited frequency Fa of a frequency band usable as voice grade. 

[0069] FS=32 [ for example, ] — if fs and fs are set to 44.1kHz like [ in the case of a compact disk ] 

Ft=32x44. 1 / 2= 705.6 [kHz] - (4) 

Fa=32x44.1 / 6= 235.2 [kHz] - (5) 

It becomes. 

[0070] However, when a circuit is actually hardware-ized, in the frequency band to the above-mentioned 
upper limited frequency Ft and Fa, it is difficult to fully reduce a quantization noise. Therefore, the 
realistic value of the above-mentioned upper limited frequency Ft and Fa has become about those 1 / 
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two to 1/4 so that setting to about 90-100dB the conditions of S/N demanded by the present 
noncommercial digital audio device, i.e., 10-20kHz S/N, can be realized comparatively easily. Fa is set 
as about 50kHz and, specifically, Ft is set as about 120kHz. In addition, when the above-mentioned 
sampling frequency FS is raised to 64fs(es), each upper-limited-frequency Fa-Ft is set to 100kHz and 
about 240kHz, respectively. 

[0071] Moreover, the relay, the analog switch, etc. realized and, specifically, the above-mentioned 
channel switch circuit 53 is equipped with the switch si which chooses either of the two outputs and 
outputs one input, and s2. Contact common si C of a switch si is connected to low pass filter 52L, and 
contact common s2C of a switch s2 is connected to low pass filter 52R. Moreover, one individual 
contact si L of a switch si and one individual contact s2L of a switch s2 are connected to loudspeaker 
7L through amplifier 6L of a left channel in common. Similarly, both the switches si and individual 
contact si R-s2R of the remainder of s2 are connected to loudspeaker 7R through amplifier 6R of a right 
channel in common. According to directions of the channel distinction circuit 63 mentioned later, each 
switch si and s2 interlock, and are switched. Thereby, in case a receiving circuit 5 outputs the sound 
signal of an analog to loudspeaker 7L and 7R of both channels, it can choose whether a right-and-left 
channel is replaced. 

[0072] Furthermore, in order to extract the sub-signal on which the 1-bit digital signal was overlapped, 
i.e., channel information, it connects with the output of each above-mentioned demodulator circuit 51 L 
and 51R, and band pass filter 62L and 62R by which center frequency was set as the above-mentioned 
zero-point frequency alpha 2, and channel distinction circuit 63L and 63R which control the above- 
mentioned channel switch circuit 53 based on the output of each band pass filter 62L and 62R are 
prepared in the receiving circuit 5. 

[0073] The extract of channel information is performed in the channel distinction circuit 63 that each 
above-mentioned band pass filter 62 just removes the noise in bands other than the above-mentioned 
zero-point frequency alpha2. Therefore, the primary filter can realize, without using a high order filter 
especially. 

[0074] Moreover, it judges with as for channel distinction circuit 63L of a left channel, the flag which 
shows a left channel standing, when the Fourier transform of the output signal of band pass filter 62L is 
carried out and the frequency alpha2 above-mentioned component is over the predetermined value. 
Furthermore, when it judges with the flag which shows a left channel standing as for the channel 
distinction circuit 63L concerned, it is made to flow through the individual contact slL side, and is made 
to flow through the individual contact s2R side of a switch s2 in the switch si in the above-mentioned 
channel switch circuit 53. On the other hand, channel distinction circuit 63R of a right channel Like 
channel distinction circuit 63L, when frequency alpha2 component of the output signal of band pass 
filter 62R is over the predetermined value, it judges with the flag which shows a left channel standing. 
The individual contact slR side is made to choose it as the switch si in the above-mentioned channel 
switch circuit 53, and the individual contact s2L side is made to choose it as a switch s2 contrary to the 
case of channel distinction circuit 63L. 

[0075] Here, when the superimposed sub-signal does not always need to be extracted like [ in the case of 
superimposing channel information as a sub-signal ], each channel distinction circuit 63 can improve 
further the precision at the time of separating the main signal and a sub-signal by extracting a sub-signal 
at the specific time. 

[0076] In the narrow-band which adjoined the frequency in which a sub-signal exists, each channel 
distinction circuit 63 supervises the output-signal level of a band pass filter 62, and, specifically, 
supervises the level of the main signal in a 1-bit digital signal. For example, as for the channel 
distinction circuit 63, the time of a non-input signal, a minute input signal, etc. extract a sub-signal at the 
period when the output-signal level in the narrow-band concerned does not reach predetermined level. 
[0077] The frequency of a sub-signal is being fixed on the zero-point frequency determined by zero- 
point control, and the spectrum is not diffused to the adjoining band. On the other hand, the spectrum of 
the main signals, such as a sound signal, is diffused compared with a sub-signal. Consequently, the 
period when the level of the main signal is falling can be correctly distinguished [ near the zero-point 
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frequency ] by distinguishing the input signal level in the narrow-band which adjoined the zero-point 
frequency concerned. Therefore, during this period, when the channel distinction circuit 63 extracts a 
sub-signal, the main signal and a sub-signal can be separated with a still more sufficient precision. 
[0078] For example, in the compact disk of a multi-bit coding method, a recordable dynamic range is 
lOOdB. On the other hand, the configuration of a quantization noise floor is [ about ] about S/N, when 
sampling frequency FSs of the delta sigma modulation circuit 31 are 64fs(es), for example, although it 
changes with the constants of the component which constitutes the integrating circuit 12 in the delta 
sigma modulation circuit 31 shown in drawin g 1 etc. a lot. -It can be made to fall to 120dB or less. 
Therefore, it is [ about ] about the threshold of the above-mentioned input signal level. -It can be set as 
about 120dB. 

[0079] In addition, the output-signal level of not only the output signal of a band pass filter 62 but the 
demodulator circuit 51 etc. is sufficient as the signal which the channel distinction circuit 63 supervises. 
In the main signal level in the above-mentioned narrow-band, if identifiable, the same effectiveness as 
this operation gestalt will be acquired. 

[0080] It is as follows when actuation of sound signal transmission equipment 1 each part in the above- 
mentioned configuration is explained based on drawing 2 . That is, the analog sound signal of the left 
channel generated by source of sound signal 2L is inputted into a sending circuit 3. In a sending circuit 
3, the sinusoidal signal of the carrier frequency alpha 2 made to generate by oscillator 21a in the 
additional information signal generating circuit 21 is added to the sound signal concerned as channel 
information which shows a left channel with the adder 1 3 (refer to drawing 1 ) in delta sigma 
modulation circuit 3 1 L. Furthermore, a delta sigma modulation is carried out and the added signal is 
outputted to transmission-line 4L. On the other hand, the sound signal of a right channel is generated by 
source of sound signal 2R, it is delta sigma modulation circuit 32R in a sending circuit 3, and after a 
delta sigma modulation is carried out as it is at a 1-bit digital signal, it is outputted to transmission-line 
4R. 

[0081] Here, when the above-mentioned both transmission-lines 4L and 4R are connected correctly, the 
1-bit digital signal of a left channel is inputted into input terminal 42L for left channels in a receiving 
circuit 5, and the 1-bit digital signal of a right channel is inputted into input terminal 42R. After 
restoring to the 1 -bit digital signal inputted from input terminal 42L for left channels in demodulator 
circuit 51L and low pass filter 52L, a sound signal component is extracted. Moreover, the output signal 
of demodulator circuit 51L is impressed to band pass filter 62L and channel distinction circuit 63L, and 
it is judged whether frequency alpha2 component set up beforehand is over predetermined level. 
Similarly, a recovery and the extract of a sound signal component are performed to the 1-bit digital 
signal inputted from input terminal 42R in demodulator circuit 5 1R and low pass filter 52R. 
[0082] Here, the 1-bit digital signal of a left channel, i.e., the signal superimposed on channel 
information by Frequency Division Multiplexing on the above-mentioned frequency alpha 2, is correctly 
inputted into above-mentioned input terminal 42L. Therefore, channel distinction circuit 63L judges 
with being superimposed on the channel information which shows a left channel to the 1 -bit digital 
signal concerned, and controls the switch si in the channel switch circuit 53, and s2. In addition, since 
the 1-bit digital signal of a right channel is not overlapped on channel information, the above-mentioned 
frequency component alpha 2 does not reach predetermined level. Therefore, channel distinction circuit 
63R is not controlling the channel switch circuit 53. 

[0083] Thereby, a switch si flows in individual contact slL, and outputs the output signal of low pass 
filter 52L from output terminal 71L of a left channel. Consequently, the sound signal of a left channel is 
sound-ized by amplifier 6L and loudspeaker 7L. Moreover, a switch s2 flows in individual contact s2R, 
and outputs the output signal of low pass filter 52R from output terminal 71R of a right channel. 
Consequently, the sound signal of a right channel is sound-ized by amplifier 6R and loudspeaker 7R. 
[0084] On the other hand, when transmission-line 4L and 4R are changed, the 1-bit digital signal of a 
left channel is inputted into input terminal 42R for right channels in a receiving circuit 5. Consequently, 
frequency alpha2 component of the 1-bit digital signal concerned exceeds predetermined level. 
Therefore, channel distinction circuit 63R of a right channel judges with being superimposed on the 
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channel information which shows a left channel, makes the individual contact slR side choose it as a 
switch si, and makes the individual contact s2L side choose it as a switch s2 contrary to the case where 
transmission-line 4L and 4R are connected correctly. Consequently, even if it is the case where the 1-bit 
digital signal of a left channel is accidentally inputted into input terminal 42R for right channels, a 
receiving circuit 5 outputs correctly the sound signal which restored to the 1 -bit digital signal concerned 
from output terminal 71L of a left channel. 

[0085] Thus, a receiving circuit 5 can replace and output a right-and-left channel based on the channel 
information on which the 1 -bit digital signal concerned was overlapped, when the channel of the 
received 1-bit digital signal is changed. Consequently, by substitution of transmission-line 4R and 4L 
etc., even if usual is the case where the 1-bit digital signal of a different channel is told to a receiving 
circuit 5, the sound signal transmission equipment 1 can carry out [ sound ]-izing of the sound signal of 
each channel by the right channel. 

[0086] With the above-mentioned configuration, since the sub-signal is superimposed by Frequency 
Division Multiplexing to the main signal, neither a special format nor an error prevention circuit is 
needed like the conventional method which transmits the main signal and a sub-signal by Time Division 
Multiplexing. Moreover, in superimposing a sub-signal, since it superimposes by frequency division 
multiplex, the adder 1 3 (refer to drawing 1 ) in the delta sigma modulation circuit 3 1 can be used. It can 
transmit with the main signal and a sub-signal, without being able to simplify the configuration for 
transmitting a sub-signal by leaps and bounds these results, and spoiling the advantage of a 1-bit digital 
coding method. 

[0087] In addition, although the above explanation explained the case where only the 1-bit digital signal 
of a left channel was overlapped on channel information, you may superimpose only for example, not 
only on this but on a right channel. Furthermore, for example, in the case of a right channel, a flag is set 
in the zero-point frequency alpha 1, in the case of a left channel, a flag may be set in the zero-point 
frequency alpha 2, and channel information which is mutually different in each 1-bit digital signal of 
both channels may be superimposed. If at least one 1-bit digital signal is overlapped on channel 
information among the 1-bit digital signals of each channel, the same effectiveness as this operation 
gestalt will be acquired. 

[0088] Moreover, in the above explanation, although the case of two right and left was explained, the 
invention in this application can be applied, not only this but when the sound signal transport unit 1 is 
equipped with two or more channels. For example, it separates into the multi-channel which consists of 
three channels (the right, a center, and left) and two back (right and left) a front, and also when 
identifying each channel in a receiving circuit, it can apply. In this case, as an example of the 
correspondence relation between channel information and a zero-point frequency, in the case of a front 
right channel, a flag is set only in the zero-point frequency alpha 1 , and while setting a flag only in the 
zero-point frequency alpha 2 in the case of a front left channel, in the case of the Maenaka ** channel, a 
flag is set only in the zero-point frequency alpha 3. Furthermore, in the case of a back right channel, a 
flag is set to the zero-point frequency alpha 1 and the both sides of alpha 2, and, in the case of a back left 
channel, a flag is set to the zero-point frequency alpha 1 and the both sides of alpha 3. Thus, it can 
respond to the channel more than the number of a zero-point frequency with the combination of a zero- 
point frequency. 

[0089] [2nd operation gestalt] The 1st operation gestalt mentioned above explained the case where 
channel information was superimposed, as a sub-signal. On the other hand, with this operation gestalt, in 
case the sound signal with which sound signal transmission equipment 1 a becomes the main signal is 
transmitted based on drawing 5 , the case where the flag which shows the existence of pre-emphasis is 
superimposed as a sub-signal is explained. When pre-emphasis means the processing which emphasizes 
a predetermined frequency component beforehand to the sound signal inputted into the delta sigma 
modulation circuit 31 and pre-emphasis is performed, receiving-circuit 5of above-mentioned sound 
signal transmission equipment la a performs the processing to which the level of the above-mentioned 
predetermined frequency component is reduced, i.e., de-emphasis processing, in case it restores to a 
sound signal. Thereby, receiving-circuit 5a can return evenly the frequency characteristics of the sound 
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signal of the analog outputted to amplifier 6L and 6R. 

[0090] In addition, pre-emphasis processing can consider the case where various frequency components 
are emphasized, when it is the processing which emphasizes a predetermined frequency component, a 
high-frequency component is emphasized and a low-pass component is controlled, or when emphasizing 
a low-pass component contrary to this and controlling a high-frequency component. Below, pre- 
emphasis processing explains the case where a high-frequency component is emphasized, as the 
example. 

[0091] Sound signal transmission equipment la concerning this operation gestalt is replaced with the 
channel switch circuit 53 shown in drawing 2 in receiving-circuit 5a, deemphasis network 54L and 54R 
are prepared, it replaces with each channel distinction circuit 63 L, and, specifically, emphasis distinction 
circuit 64L is prepared. Emphasis distinction circuit 64L is prepared only in the left channel, and this 
emphasis distinction circuit 64L controls deemphasis network 54L and 54R of both channels by 
receiving-circuit 5a concerning this operation gestalt. In connection with this, band pass filter 62R of a 
right channel and channel distinction circuit 63R are excluded from the receiving circuit 5 shown in 
drawing 2 by concerned receiving-circuit 5a. In addition, the above-mentioned deemphasis network 54 
and the emphasis distinction circuit 64 correspond to a control means given in a claim. 
[0092] Moreover, in sending-circuit 3a, it replaces with the additional information signal generating 
circuit 21 which generates a channel distinction signal, and additional information signal generating 
circuit 21a which generates an emphasis distinction signal is prepared. In addition, the same sign is 
appended to the member described in the drawing of the 1 st operation gestalt which explanation 
mentioned above for convenience, and the member which has the same function, and the explanation is 
omitted. 

[0093] The above-mentioned additional information signal generating circuit 21a consists of an 
oscillator 22 and a switch 23 like the above-mentioned additional information signal generating circuit 
21. However, with this operation gestalt, a switch 23 flows, when pre-emphasis of the sound signal of an 
analog inputted into the delta sigma modulation circuit 3 1 is carried out, and when pre-emphasis is not 
carried out, it is intercepted. In addition, closing motion of the above-mentioned switch 23 is performed 
by OFF/ON of that being interlocked with, when the pre-emphasis circuit is prepared in the sending 
circuit 3. Moreover, when the pre-emphasis circuit is established in the source of sound signal 2L, and 
2R side, the switch signal of dedication may be transmitted to sending-circuit 3a from its source of 
sound signal 2L, and2R, and closing motion of a switch 23 may be controlled based on the switch signal 
concerned. Furthermore, closing motion of a switch 23 may be performed based on assignment of a 
user. Even if it is which case, when pre-emphasis is performed, a pre-emphasis distinction signal is 
impressed to the delta sigma modulation circuit 3 1 through a switch 23. 

[0094] Moreover, with this operation gestalt, the oscillation frequency of an oscillator 22 is set as alpha 
1 . Therefore, when pre-emphasis is ON, a flag is set in the above-mentioned zero-point frequency alpha 
1 as a sub-signal by the 1-bit digital signal which sending-circuit 3a outputs from output terminal 41 L of 
a left channel. 

[0095] On the other hand, it is prepared between low pass filter 52L and output terminal 71L, and 
resistance rl L-r2L mutually connected to the serial, the capacitor cL by which the end was connected to 
both resistance rl L-r2L, and switch s3L which chooses whether the other end of the capacitor cL 
concerned is grounded are prepared in deemphasis network 54L of the left channel prepared in 
receiving-circuit 5a. Similarly, deemphasis network 54R of a right channel is equipped with resistance 
rl R-r2R, Capacitor cR, and switch s3R. When performing de-emphasis so that it may mention later, 
according to directions of the emphasis distinction circuit 64, the above-mentioned both switch s3 L-s3R 
interlocks, and it flows through it. Thereby, a low pass filter is formed and a frequency can make it 
increase to becoming high with the magnitude of attenuation of both deemphasis network 54L and 54R. 
Moreover, in each deemphasis network 54, the magnitude of resistance Rl, R2, and Capacitor C is 
beforehand set as the magnitude which can negate pre-emphasis processing. 

[0096] Therefore, both deemphasis network 54L and 54R control a high frequency component among 
the output signals of both low pass filter 52L and 52R, and can output it from output terminal 
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71Land71R, respectively. Thereby, when a high-frequency component is emphasized by pre-emphasis 
processing, receiving-circuit 5a negates pre-emphasis processing, and can output the sound signal with 
flat frequency characteristics of an analog to amplifier 6L and 6R. 

[0097] In addition, when it was constituted according to the constant of pre-emphasis, for example, pre- 
emphasis processing is low-pass emphasis and a switch s3 flows, a deemphasis network 54 is 
constituted so that a high-pass filter may be formed. 

[0098] Moreover, the emphasis distinction circuit 64 is the same as the channel distinction circuit 63 
shown in drawin g 2 , extracts the emphasis distinction signal which is a sub-signal from the output 
signal of each demodulator circuit 51, and controls each above-mentioned deemphasis network 54. 
When zero-point frequency alpha 1 component exceeds predetermined level, a deemphasis network 54 
judges with pre-emphasis of the sound signal which is the main signal being carried out, and makes it 
specifically flow through the above-mentioned both switch s3 L-s3R in the output signal of a 
demodulator circuit 5 1 . 

[0099] Thus, in sound signal transmission equipment la of the above-mentioned configuration, sending- 
circuit 3a can superimpose and transmit the sub-signal which shows the existence of the pre-emphasis 
which relates to a sound signal closely to a 1-bit digital signal. Moreover, receiving-circuit 5a can 
choose ON/OFF of de-emphasis automatically based on the sub-signal concerned. Furthermore, the 
display circuit which shows the existence of pre-emphasis can only consist of connecting an emphasis 
distinction signal to light emitting diode as it is. 

[0100] [3rd operation gestalt] The case where the hour entry of the sound signal of the invention in this 
application which turns into the main signal with this operation gestalt is added as a sub-signal is further 
explained as a gestalt of other operations based on drawing 6 . In addition, since sound signal 
transmission equipment lb concerning this operation gestalt is similar with the sound signal 
transmission equipment 1 concerning the 1st operation gestalt, it appends the same sign to the member 
described in the drawing of the 1st [ of explanation / for convenience ] above-mentioned operation 
gestalt, and the member which has the same function, and omits the explanation to it. 
[0101] In sound signal transmission equipment lb concerning this operation gestalt, in sending -circuit 
3 b, it replaces with the additional information signal generating circuit 21 shown in drawing 2 , and 
additional information signal generating circuit 21b which generates a time amount information signal is 
prepared. The information which shows the total time amount at the time of the hour entry concerned 
transmitting a sound signal, or music is the information which shows the elapsed time for every music 
when a sound signal is divided into two or more parts, and it has the amount of information of about 8 
bits. In addition, like an above-mentioned emphasis distinction signal, even if this hour entry is 
generated within sending-circuit 3b, it may be inputted from the source 2 side of a sound signal. 
[0102] Specifically, the above-mentioned additional information signal generating circuit 21b is 
equipped with the oscillator 22 which generates the sine wave of each frequency of the zero-point 
frequencies alpha l-alpha3, the hour entry generating circuit 24 which generates the digital signal 
corresponding to a hour entry, and the encoder 25 which carries out amplitude modulation of each 
above-mentioned sine wave based on the digital signal concerned. The above-mentioned encoder 25 
divides the digital signal from the hour entry generating circuit 24 into the bit string corresponding to the 
zero-point each frequencies alpha l-alpha3. With this operation gestalt, a hour entry is about 8 bits and 
the zero-point frequency is set as three. Therefore, a hour entry is divided into three bit strings of triplet 
length. Furthermore, an encoder 25 carries out amplitude modulation of the sine wave of the zero-point 
each frequency inputted from the oscillator 22 to eight steps according to the value of the bit string 
corresponding to a zero-point each frequency. Moreover, an encoder 25 superimposes each signal by 
which amplitude modulation was carried out, and generates a time amount information signal. Thereby, 
additional information signal generating circuit 21b can impress a time amount information signal to the 
delta sigma modulation circuit 31 as an additional information signal. 

[0103] On the other hand, it replaces with channel distinction circuit 63L shown in drawing 2 , and the 
decoder (control means) 65 which restores to the above-mentioned time amount information signal, and 
the display drive circuit 66 which drives a display 67 according to directions of the decoder 65 
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concerned are established in receiving-circuit 5b. In addition, in receiving-circuit 5b, the channel switch 
circuit 53 is excluded from the receiving circuit 5 shown in drawing 2 by the band pass filter 62 by the 
side of a right channel and the channel distinction circuit 63, and the list, and the output signal of each 
low pass filter 52L and 52R is outputted from output terminal 71Land71R as it is. 
[0104] The above-mentioned decoder 65 extracts the frequency component of the zero-point each 
frequencies alpha l-alpha3 for the output signal of a demodulator circuit 51 using reception and the 
Fourier transform through a band pass filter 62. Furthermore, it restores to a decoder 65 to the digital 
signal which shows a hour entry in the procedure in which the above-mentioned encoder 25 is reverse. A 
decoder 65 carries out the amplitude recovery of each frequency component, and, specifically, outputs 
the digital signal which the bit string of a triplet is generated, and each bit string is connected, and shows 
a hour entry, respectively. 

[0105] Moreover, the above-mentioned display 67 puts for example, two or more Japanese alphabetic 
character segments in order, and is constituted. Based on directions of the display drive circuit 66, each 
segment controls lighting/putting out lights for every node of the alphabetic character of a "day", and 
can display a figure or the alphabet. The above-mentioned display drive circuit 66 impresses an 
electrical potential difference to the terminal in which the lighting node of each segment is determined, 
for example, the lighting node of each segment is shown based on the digital signal from a decoder 65, 
and controls the display of a display 67. Thereby, a display 67 can display the character string which 
shows a hour entry. 

[0106] In addition, what is necessary is to pack some flags by which sequential superposition is carried 
out, to form one word, and just to express a hour entry per word in the zero^point each frequencies 
alphal-alpha3, when a range required as a dynamic range of a sub-signal in order to carry out amplitude 
modulation to eight steps is not securable. For example, as a dynamic range of a sub-signal, when 1 bit, 
i.e., the range in which amplitude modulation is possible, can be secured in two steps, an encoder 25 
divides the digital signal from the hour entry generating circuit 24 into every [ a triplet ], and is 
intermittent [ with a predetermined period ] in the sine wave from an oscillator 22 according to the value 
of each bit. A hour entry can be transmitted even if it is the case where this does not fulfill the 
magnitude which needs the sum total of a range securable as a dynamic range of a sub-signal in order to 
transmit a hour entry in a zero-point each frequency. 

[0107] [4th operation gestalt] Further, as a gestalt of other operations, with this operation gestalt, in case 
the sound signal used as the main signal of the invention in this application is transmitted, the case 
where the flag for copyright protection of the sound signal concerned is superimposed and transmitted as 
a sub-signal is explained based on drawing 7 . In addition, since sound signal transmission equipment lc 
concerning this operation gestalt is also similar with the sound signal transmission equipment 1 
concerning the 1st operation gestalt, the same sign is appended to the member described in the drawing 
of the 1st [ of explanation / for convenience ] above-mentioned operation gestalt, and the member which 
has the same function, and it omits the explanation to it. 

[0108] In sound signal transmission equipment lc concerning this operation gestalt, in sending-circuit 
3c, it replaces with the additional information signal generating circuit 21 shown in drawing 2 , and 
additional information signal generating circuit 21c which generates the flag signal which shows the 
existence of the flag for copyright protection is prepared. On the other hand, it replaces with the channel 
switch circuit 53 shown in drawing 2 , and the output-control circuit 55 which chooses whether a sound 
signal outputs is formed, it replaces with channel distinction circuit 63L and 63R, and flag distinction 
circuit 68L and 68R which distinguishes the above-mentioned flag signal are prepared in receiving- 
circuit 5c. In addition, the output-control circuit 55 and the flag distinction circuit 68 correspond to a 
control means given in a claim. 

[0109] It is added in order that the above-mentioned flag may control a copy and duplicate of the sound 
signal used as the main signal, and with this operation gestalt, when copying a sound signal once (i.e., 
when performing the signal transmission from sending-circuit 3c to receiving-circuit 5c once), sending- 
circuit 3c superimposes and transmits the flag signal which shows those with a flag to a 1-bit digital 
signal. On the other hand, receiving-circuit 5c prevents, when the flag signal shows those with a flag, the 
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recovery output, i.e., playback, of the 1-bit digital signal concerned. 

[01 10] Specifically in the above-mentioned additional information signal generating circuit 21c, an 
oscillator 22 outputs the sine wave of predetermined zero-point frequencies, such as the zero-point 
frequency alpha 1, continuously. A switch 23 flows, when copying a sound signal once, and it is 
impressed to the delta sigma modulation circuit 31 by making the above-mentioned sine wave into a flag 
signal. Thereby, when copying a sound signal once, the sound signal concerned is overlapped on the flag 
signal which shows those with a flag, and a delta sigma modulation is carried out at a 1-bit digital signal. 

[0111] Moreover, the output-control circuit 55 is equipped with switch s4R prepared between switch 
s4L prepared between low pass filter 52L and output terminal 71L, and low pass filter 52R and output 
terminal 71R in receiving-circuit 5c. Furthermore, each flag distinction circuit 68 is the same 
configuration as the channel distinction circuit 63 shown in drawing 2 , based on the magnitude of zero- 
point frequency alpha 1 component in the output signal of a demodulator circuit 51, distinguishes the 
existence of a flag and controls closing motion of the above-mentioned both switch s4 L-s4R. It judges 
with each flag distinction circuit 68 specifically having a flag, when the frequency component concerned 
is over predetermined level. If at least one side judges with those with a flag, the flag distinction circuit 
68 will intercept the above-mentioned both switch s4 L-s4R. Moreover, when both flag distinction 
circuits 68 judge with having no flag, the above-mentioned both switch s4 L-s4R flows. 
[0112] For example, when not superimposed on the flag signal which shows those with a flag to the 1- 
bit digital signal inputted into receiving-circuit 5c when a 1-bit digital signal is impressed from the 
source of a sound signal which is not illustrated to direct receiving-circuit 5c, the flag distinction circuit 
68 makes it flow through the above-mentioned both switch s4 L-s4R. Consequently, the 1-bit digital 
signal concerned is outputted from output terminal 7Land7R as a sound signal of an analog through a 
demodulator circuit 51, a low pass filter 52, and the output-control circuit 55. 

[01 13] On the other hand, as shown in drawing 7 , when the sound signal which the source 2 of a sound 
signal outputted is transmitted to receiving-circuit 5c through sending-circuit 3c and a transmission line 
4, sending-circuit 3c superimposes and transmits the flag signal which shows those with a flag to a 1-bit 
digital signal. Therefore, in receiving-circuit 5c, the flag distinction circuit 68 intercepts the above- 
mentioned both switch s4 L-s4R. Thereby, transfer is prevented in the output-control circuit 55, and the 
output signal of the low pass filter 52 concerned is not outputted from output terminal 7Land7R. 
Consequently, according to an intention of the implementer of a sound signal, a copy or the count of a 
duplicate of the sound signal concerned can be controlled, and the copyright of the implementer of a 
sound signal can be protected. 

[0114] Here, the carrier frequency of the above-mentioned flag signal is set as the zero-point frequency, 
and is in the effective frequency band of the sound signal used as the main signal. Therefore, it is very 
difficult for the third person who does not know a zero-point frequency to alter a flag signal from the 1 - 
bit digital signal transmitted in a transmission line 4. For example, in the case of a multi-bit coding 
method, a flag signal can be altered if the bit of reception and predetermined sequence is altered for all 
bits from the digital signal which passes through a transmission line 4, since the bit which shows a 
sound signal, and the bit which shows a flag signal are transmitted by Time Division Multiplexing. 
Moreover, if the band pass filter which will pass only the frequency band of a sound signal, for example 
if the frequency band of a sound signal differs from the frequency band of a flag signal is used like this 
operation gestalt even if it is the case where a sound signal and a flag signal are transmitted by 
Frequency Division Multiplexing, only a sound signal can be extracted from the 1 -bit digital signal 
which passes through a transmission line 4. On the other hand, since the frequency band of a flag signal 
and the frequency band of a sound signal have lapped with this operation gestalt, both separation itself is 
very difficult. For example, even if it extracts only the frequency band component of a sound signal 
from a 1-bit digital signal, the flag signal is included in the extracted signal. Consequently, the alteration 
of the flag signal by the third person can be prevented, and the copyright of the implementer of a sound 
signal can be certainly protected compared with the former. 

[0115] In addition, with this operation gestalt, a flag signal only distinguishes the existence of a flag, 
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and although receiving-circuit 5c has distinguished [ whether the copy of a sound signal was performed, 
and ] the chisel, it is not restricted to this. If the signal which shows the count which can copy receiving- 
circuit 5c as a flag signal is used, the count of a copy of a sound signal can be restricted to the count 
which the implementer of a sound signal meant. Specifically, the source 2 of a sound signal 
superimposes beforehand the flag signal which shows the count of a copy which the implementer of a 
sound signal meant through the subcarrier of a predetermined zero-point frequency to the sound signal 
to output by frequency multiplex division. Additional information signal generating circuit 21c 
generates the flag signal which shows a count smaller [ one ] than the count which the flag signal 
concerned shows, and the delta sigma modulation circuit 3 1 superimposes the new flag signal which 
additional information signal generating circuit 21c generated on the 1-bit digital signal concerned while 
modulating the sound signal after removing the flag signal on which it was superimposed to a 1-bit 
digital signal. Furthermore, the flag distinction circuit 68 of receiving-circuit 5c makes the sound signal 
after a recovery output to the output-control circuit 55, only when the count which a flag signal shows is 
identified and the larger count than 0 is shown. 

[0116] [5th operation gestalt] Further, as a gestalt of other operations, with this operation gestalt, in case 
the sound signal used as the main signal of the invention in this application is transmitted, the case 
where the ID code of the sound signal concerned is superimposed and transmitted as a sub-signal is 
explained based on drawing 8 . In addition, since Id of sound signal transmission equipment concerning 
this operation gestalt is similar with sound signal transmission equipment lc concerning the operation 
gestalt of the above 4th, it appends the same sign to the member described in the drawing of the 4th [ of 
explanation / for convenience ] above-mentioned operation gestalt, and the member which has the same 
function, and omits the explanation to it. 

[01 17] In Id of sound signal transmission equipment concerning this operation gestalt, in 3d of sending 
circuits, it replaces with additional information signal generating circuit 21c shown in drawing 7 , and 
21 d of additional information signal generating circuits which generate the code signal which shows the 
above-mentioned ID code is prepared. Similarly, instead of flag distinction circuit 68L and 68R shown 
in drawing 7 , the above-mentioned code signal is distinguished to 5 d of receiving circuits, and code 
distinction circuit (control means) 69L and 69R which controls the output-control circuit 55 are prepared 
in them. 

[0118] The above-mentioned ID code is a code for identifying the sound signal itself [ used as the main 
signal ], based on the ID code which 3d of sending circuits added, 5d of receiving circuits distinguishes 
the sound signal which can enjoy oneself, and they control a copy and a duplicate. If this ID code is 
used, for example, the sound signal which superimposed the ID code is distributed to two or more 
audiences using wireless, a cable, or a record medium, and only those who paid the predetermined tariff 
among these audiences can realize Id of refreshable sound signal transmission equipment for the sound 
signal concerned. 

[0119] With this operation gestalt, as an example at the time of encoding an ID code, an ID code is 
expressed with a binary digit and a zero-point each frequency is assigned for every Gentlemen of a 
binary digit. Furthermore, when a certain grade is "1", a flag is set in the zero-point frequency 
corresponding to it, and a flag is not set at the time of "0." For example, when the single figure and alpha 
2 are assigned to the double figures and alpha 3 is assigned to the triple figures for the zero-point 
frequency alpha 1, an ID code "101" sets a flag to alphal and alpha3, and is expressed, and an ID code 
"011" sets a flag to alpha2 and alpha3, and is expressed. 

[0120] In this case, in the 21d of the above-mentioned additional information signal generating circuits, 
an oscillator 22 outputs the sine wave of three zero-point frequencies alphal -alpha3, respectively, and 
the switch 23 formed in relation to each sine wave flows, when setting a flag on a corresponding 
frequency, and when not setting a flag, it is intercepted. Thereby, 2 Id of additional information signal 
generating circuits outputs the code signal which shows an ID code. The code signal concerned is 
superimposed by the sound signal which turns into the main signal in the delta sigma modulation circuit 
31. 

[0121] On the other hand, the code distinction circuit 69 extracts a zero-point each frequency 
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component, and discriminates the ID code on which the 1 -bit digital signal was overlapped from the 
output signal of a demodulator circuit 51. And when the ID code concerned fulfills predetermined 
conditions, it is made to flow through both switch s4 L-s4R of the output-control circuit 55, and when 
that is not right, both switch s4 L-s4R is intercepted, in addition, predetermined conditions — for 
example, according to the purpose of using whether to be in agreement with the ID code which the code 
distinction circuit 69 memorizes beforehand, and whether the result of an operation using an ID code is 
in a certain within the limits, and ID codes, it can be set as versatility. 

[0122] Consequently, 5d of receiving circuits can output a sound signal from each output terminal 71, 
only when it is the ID code which can enjoy the ID code on which the received 1-bit digital signal was 
overlapped. 

[0123] In addition, although this operation gestalt explained the case where the ID code of a sound 
signal was added, as a sub-signal, the same effectiveness is acquired, even when replacing with an ID 
code and adding a mastering code. In specifically recording the sound signal used as a master, it sets a 
flag in the zero-point frequency alpha 1 as a code signal which shows that the sound signal concerned is 
a master. The delta sigma modulation circuit 3 1 superimposes the code signal concerned on a 1 -bit 
digital signal, and a 1-bit digital signal is written in the above-mentioned record medium. On the other 
hand, when a 1-bit digital signal is reproduced from a record medium, the code distinction circuit 69 of 
5d of receiving circuits answers the code signal on which the 1-bit digital signal was overlapped, and 
controls the output-control circuit 55. Thereby, when the mastering code is not added, 5d of receiving 
circuits controls the output of a sound signal, and they control a copy and duplicate of a sound signal. 
[0124] In addition, the sub-signal superimposed with the above 1st thru/or the 5th operation gestalt is an 
example to the last, and it can be set up variously how a sub-signal is encoded or whether the flag which 
has the amount of information of what bit in which zero-point frequency is assigned. However, the level 
of the additional information signal on which it is superimposed on a certain zero-point frequency must 
be set up smaller than the magnitude from the noise level in a zero-point frequency to the lower limit of 
sound signal level. Therefore, the amount of information of the flag added to one zero-point frequency is 
restricted by the noise level in a DIP, and the dynamic range of a sound signal. Furthermore, as shown in 
drawing 1 1 from drawing 9 , various sub-signals can be multiplexed by setting the number of a zero- 
point frequency as plurality, and combining the flag added to a zero-point each frequency. 
[0125] In addition, if some flags by which sequential superposition is carried out are packed, one word 
is formed and a sub-signal is expressed per word, much more sub-signals can be superimposed. 
However, a word synchronization is needed about transmission of a sub-signal like the case where the 
main signal is transmitted using a multi-bit coding method, like before in this case. Therefore, compared 
with the case where a sub-signal is not transmitted by Time Division Multiplexing, a circuit becomes 
complicated and modification of specification becomes difficult. However, even if it is the case where a 
sub-signal is transmitted by the multi-bit coding method unlike the former, the main signal is transmitted 
using the 1-bit digital signal. Therefore, about separation with a sub-signal and the main signal, and 
processing of the main signal, it is realizable in the same circuit as the case where a sub-signal is not 
transmitted by Time Division Multiplexing. Therefore, a sub-signal can be superimposed on the main 
signal like each above-mentioned operation gestalt, without complicating the processing circuit of the 
main signal. Moreover, since the frequency (zero-point frequency) superimposed on the sub-signal is in 
the effective use band of the main signal, a difficult point also has the alteration of a sub-signal same [ in 
order to extract a sub-signal, before taking a word synchronization, it is necessary to separate a sub- 
signal from the main signal but and / a frequency ]. 

[0126] In addition, although the case where one kind of sub-signal was added with each 5th operation 
gestalt was explained from the above 1st, not only this but two or more kinds of sub-signals may be 
superimposed on the main signal. For example, each of emphasis distinction signals concerned and 
above-mentioned channel distinction signals is signals whose amount of information is 1 bit, and each 
can be transmitted on one zero-point frequency. When it follows, for example, pre-emphasis processing 
is made, an emphasis distinction signal is superimposed with the carrier frequency of the zero-point 
frequency alpha 1 shown in drawing 3 , and, in the case of a left channel, a channel distinction signal 
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can be superimposed with the carrier frequency of the zero-point frequency alpha 2. Thus, the both sides 
of the flag and channel information which show the existence of pre-emphasis can be superimposed and 
transmitted to coincidence by Frequency Division Multiplexing to the sound signal used as the main 
signal by setting the carrier frequency of an emphasis distinction signal, and the carrier frequency of a 
channel distinction signal as a respectively different zero-point frequency. 

[0127] Moreover, although the case where a 1-bit digital signal was transmitted was made into the 
example and each above-mentioned operation gestalt explained, for example through the transmission 
line 4 of an optical fiber etc., it does not restrict to this. A sending circuit 3 (3a-3d) records a 1-bit digital 
signal on a record medium, and this invention can apply it, also when a receiving circuit 5 (5a-5d) 
reproduces a 1-bit digital signal from the record medium concerned. If a receiving circuit 5 (5a-5d) 
receives the 1-bit digital signal which the sending circuit 3 (3a-3d) outputted, the same effectiveness as 
each above-mentioned operation gestalt will be acquired. 

[0128] Furthermore, although each above-mentioned operation gestalt explained the case where a sound 
signal was transmitted as a main signal, it does not restrict to this, and if it is the signal transmitted using 
the 1-bit coding method by the delta sigma modulation, this invention can be applied also when 
transmitting other signals. 
[0129] 

[Effect of the Invention] The signal-transmission approach through the 1-bit digital signal concerning 
invention of claim 1 Before the transmission process of the main signal through a 1-bit digital signal, as 
mentioned above, in the above-mentioned effective frequency band And after the process which 
superimposes a sub-signal on the main signal of the above-mentioned 1-bit digital signal by Frequency 
Division Multiplexing on the specific frequency to which quantizing noise is falling by zero-point 
control, and the above-mentioned transmission process It is a configuration equipped with the process 
which discriminates from the above-mentioned specific frequency of the above-mentioned 1-bit digital 
signal, and extracts the above-mentioned sub-signal. 

[0130] In the above-mentioned configuration, on the above-mentioned specific frequency, since the 
level of quantizing noise is falling, the both sides of the dynamic range of the main signal and the 
dynamic range of a sub-signal can be secured easily, and a sub-signal can be superimposed on the main 
signal by Frequency Division Multiplexing. As a result, for example, simplification of a demodulator 
circuit etc., the effectiveness that the main signal and a sub-signal can be superimposed is done so, 
without checking the advantage in the case of transmitting a signal with a 1-bit digital signal. 
[0131] Moreover, the above-mentioned specific frequency is set up in the effective frequency band of 
the main signal. Therefore, the third person who does not know a specific frequency cannot separate the 
main signal and a sub-signal. Consequently, the effectiveness that the alteration of the sub-signal by the 
third person can be prevented certainly is done so. 

[0132] The delta sigma modulation circuit concerning invention of claim 2 is a configuration equipped 
with a sub-signal superposition means to superimpose a sub-signal on the main signal of the above- 
mentioned 1-bit digital signal by Frequency Division Multiplexing on a specific frequency, as 
mentioned above. 

[0133] So, the effectiveness that the delta sigma modulation circuit which can be modulated to a 1-bit 
digital signal can be offered for the main signal and a sub-signal is done like claim 1, without checking 
the description of the delta sigma modulation that a recovery is easy. Furthermore, the effectiveness that 
the removal or the alteration of a sub-signal by the third person can be made difficult is collectively done 
so. 

[0134] The delta sigma modulation circuit concerning invention of claim 3 is the configuration that the 
above-mentioned sub-signal superposition means inputs the above-mentioned sub-signal into one of the 
inputs of the above-mentioned adder through the subcarrier of the above-mentioned specific frequency, 
in the configuration of invention according to claim 2 as mentioned above. 

[0135] With the above-mentioned configuration, since the adder used for a delta sigma modulation is 
used also for superposition of a sub-signal, it does so the effectiveness that the circuit prepared for 
superposition can be simplified. 
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[0136] In the configuration of invention according to claim 2 or 3, the above-mentioned main signal of 
the delta sigma modulation circuit concerning invention of claim 4 is a sound signal as mentioned 
above, and the above-mentioned sub-signal is a configuration which is the flag for channel information, 
the existence of pre-emphasis, and copyright protection, an ID code, a mastering code, or the signal that 
shows at least one of hour entries. 

[0137] With the above-mentioned configuration, each sub-signal relates to the sound signal used as the 
main signal closely, and shows information with little amount of information. Therefore, even if it is the 
case where the dynamic range of the sub-signal in a specific frequency cannot take not much widely, by 
sufficient S/N, a delta sigma modulation circuit superimposes a sub-signal, and can transmit or record it. 
Consequently, in a recovery side, the effectiveness that processing relevant to the main signal can be 
performed is done so based on the above-mentioned sub-signal. 

[0138] As mentioned above, it is a configuration equipped with the control means which performs 
predetermined processing according to the sub-signal concerned while the demodulator circuit 
concerning invention of claim 5 is superimposed on the sub-signal by the main signal of the 1-bit digital 
signal generated using zero-point control by frequency division multiplex through the subcarrier of a 
specific frequency according to zero-point control, discriminates from the above-mentioned specific 
frequency component from the above-mentioned 1 bit digital signal and extracts the above-mentioned 
sub-signal. 

[0139] With the above-mentioned configuration, in the specific frequency in the frequency band of the 
main signal, since the level of the quantizing noise of a 1-bit digital signal is falling, S/N of a sub-signal 
is fully securable. Therefore, the above-mentioned control means is an easy configuration, and does so 
the effectiveness that the sub-signal on which the 1-bit digital signal was overlapped can be extracted. 
Furthermore, since the sub-signal is superimposed by Frequency Division Multiplexing, a demodulator 
circuit does so collectively the effectiveness that it can restore to the main signal easily, compared with 
the case where it superimposes by Time Division Multiplexing. 

[0140] While the above-mentioned main signal of the demodulator circuit concerning invention of claim 

6 is a sound signal in the configuration of invention according to claim 5 as mentioned above and the 
above-mentioned sub-signal is channel information which shows the channel of the sound signal 
concerned, the above-mentioned control means is the configuration of performing right and left or 
separation of multi -channel based on the channel information concerned. 

[0141] So, a demodulator circuit can judge the channel of a sound signal correctly, and even if it is the 
case where the sound signal of the channel which differs from usual by substitution of a transmission 
line etc. is inputted, it does the effectiveness which is a sound signal that it can output, by the right 
channel. 

[0142] While the above-mentioned main signal of the demodulator circuit concerning invention of claim 

7 is a sound signal in the configuration of invention according to claim 5 as mentioned above and the 
above-mentioned sub-signal is a flag which shows the existence of the pre-emphasis of the sound signal 
concerned, the above-mentioned control means is a configuration which controls ON/OFF of de- 
emphasis based on the flag concerned. 

[0143] So, it distinguishes certainly whether a demodulator circuit is the signal with which pre-emphasis 
processing of the sound signal of the received 1 -bit digital signal was carried out, and the effectiveness 
that de-emphasis can be applied to a sound signal is done. 

[0144] While the above-mentioned main signal of the demodulator circuit concerning invention of claim 

8 is a sound signal in the configuration of invention according to claim 5 as mentioned above and the 
above-mentioned sub-signal is at least one of the flag for copyright protection of the sound signal 
concerned, an ID code, or mastering codes, the above-mentioned control means is the configuration of 
restricting a copy or recovery output of the above-mentioned sound signal based on the sub-signal 
concerned. 

[0145] In the above-mentioned configuration, the above-mentioned control means restricts a copy or 
recovery output of a sound signal, when a sub- signal is extracted from a 1-bit digital signal and the sub- 
signal has not permitted the copy or the recovery output. Thereby, it sets to a modulation side and the 
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effectiveness that authorization/disapproval of the copy by the side of a recovery or a recovery output 
can be specified is done so. 

[0146] Furthermore, since Frequency Division Multiplexing of the sub-signal is carried out on the 
specific frequency in the effective frequency band of a sound signal, the alteration of a sub-signal is 
difficult for it. Consequently, a demodulator circuit does so the effectiveness that a copy or recovery 
output of a sound signal can be restricted certainly, based on authorization/disapproval of the copy 
directed to the modulation side, or a recovery output. 



[Translation done.] 
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